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BeepgeHme

[IporpaMMupoBaHue MOXHO pacCMaTpuBaTh KaK MCKYCCTBO, HayKy, pe-
Mecno. [lporpaMmMupoBaHue — 3TO HMCKYCCTBO MOJY4YE€HUs OTBETOB OT
MaLlMHbL. [11s1 3TOro B y3KOM CMbIC/JE HYXHO COCTABUTb CHCLIMANbHBII
KOO JUISl TEXHUYECKOro YCTPOWCTBA, a B IIMPOKOM — pa3paboTarb NMpo-
rpaMMbl Ha sI3bIKaX NPOrpaMMMUpPOBaHHUd, T. €. HE NMPOCTO COCTABUThL KOA,
a BBITONHUTL MHTEIEKTYaJbHYI paboTy IO COCTABIEHHIO BbICOKOpA-
3YMHbIX OPOTPaMM JLIsl pELIEHMS Pa3lIMYHbIX 3a1ay BO Bcex cdepax ue-
JIOBEYECKON AEHTENBHOCTH.

[IporpaMMupoBaHHe — MNPOLIECC ONUCAHUSL TOCAEAOBATENbHOCTH
IeMCTBUI pelleHus 3a1adM CPeACTBAMM KOHKPETHOIO sI3bIKa Mporpam-
MHpPOBaHUsi U 0POPMJIEHHME PE3YNbTATOR OMUCAHKS B BUAE MPOrPAMMDb.
Jrta padora TpeGyeT TOUHOCTH, aKKYpPaTHOCTH M TeprieHusi. KomaHabl
MalliMHe AOJXHBl (POPMYNUMPOBATLCSI AOCOMIOTHO YETKO M TMOJIHO, HE
JNOJKHBl COAEPXKAaTh HUKAKOM NBYCMbICAEHHOCTH.

Ha nauanbHoM sTamne cocraBneHmem nporpamMm aisi 9BM 3anuma-
JIUCh CAMU U3TOTOBUTENM BBIUMCIAWTENbHBLIX MalllMH. [locTenenHo, ¢ pas-
BUTHEM TEXHMKM, ITOT MPOUECC M3 PYTUHHOM paboTbl NpeBpaTUiCa B
MHTEIEKTYATbHYIO AeATENIbHOCTD, CPABHUMYIO C UCKYCCTBOM, T. K. TPy-
[IOEMKOE, DPY4HOE COCTAB/II€HHME MporpaMM OblIO NOAOGHO pELIEHMIO
CNOXHbIX KOMOMHAUMOHHBIX 3afay, KOTOpoe TpeOOBalO HAYYHbIX 3Ha-
HUA K mactepcTBa. BosHUKIA NOTPEOHOCTL B JIIOASAX €O CNELAANbHOM
NOATOTOBKOM W OCOOBIM CKIIaOM yMa, KOTOPbIX HA3bIBAIOT MPOrpaMMH-
cramMu. OBnanes HEOOXOAUMMBIMU 3HAHMSIMU, HAYUMBLUKWCH IPAMOTHO W
TBOPYECKH NPUMEHSITb UX B FIOBCEHEBHOW paboTe, MPOrpaMMUCT MOXET
CTaTb HE3aMEHMMbIM CIEUMAIMCTOM ‘B CBOEH 0ONACTU NEATENbHOCTH.
OTMmeuaeTcsi, YTO «pOrpaMMMUCT AOJLKEH 00naaaTh cNOCOOHOCTHLIO Nep-
BOKJIACCHOTO MaTeMaTHKa K aOCTpPaKTHOMY W JIOTMUECKOMY MbIUIIEHWIO
B COUETAHUM C 3IMCOHOBCKMM TaJAHTOM COOPYXATh BCE UTO YIONHO M3
0 u 1. OH nonxeH coyeTaTh aKKypaTHOCTb Oyxrajarepa ¢ NPOHULATEN b-
HOCTbIO pa3Beaumrka, (aHTa3nio aBTOpa AETEKTUBOB C TPE3BOM NpakTUi-
HOCTbIO 3KOHOMMUCTA». .

IporpaMMMCT — oiHAa M3 caMblX BOCTPEGOBAHHBIX CNELKAILHOCTEN
B COBpEMEHHOM 00LIeCTBE.

C 1970—1980-x rr. nporpaMMHpOBaHHE KaK HOBasi HayyHasl AMCLM-
TUIMHA 3aHMMaeTcsl MeToaamu pas3paboTKM MPOrpamMMHBIX MPOAYKTOB.
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OHoO BKIIOUAET KOMILIEKC BOMPOCOB, CBA3AHHLIX € HaNUCAHUEM CIElU-
dbvKauMit, TPOEKTUPOBAHNEM, KOAMPOBAHUEM, TECTHPOBAHMEM U (QYHK-
UMOHMPOBaHHEM nporpamm ansg 3BM. dns paspaborku nporpaMmMHoOro
o0ecredeHNst MPUMEHSIOTCS CEAYIOLUIME METONbI: MATEMATHUYECKUE, WH-
JKEHEPHBIX PACYETOB U YIpaBieHMUs. ‘

YpoBEeHb NPOrpaMMUPOBAHMS OINpPENEISAETCS UETbIPhMS B3aHMOCBS-
3aHHBIMM PaKTOPaMM Pa3BUTHSL: BOZMOXHOCTAMH KOMIBIOTEPOB, TEOPH-
el M s13bIKaMU, MCKYCCTBOM M TEXHOJIOTHUEN MPOrPaMMMUPOBAHMSI.

‘ IpodeccronanbHOE NPOrpaMMUpPOBAHUE — BMOJHE NpPArMaTU4YHAdA
AEATENbHOCTb, HaNpaBlAe€HHAs Ha IOAYYEHUE PEallbHOro NPOrpaMMHOro
TMPOLYKTa, KOTOPOE TPeBYET BBICOKO TeOPETUUECKON MOArOTORIEHHOCTH
HE TOJIBKO B 00JaCTH 3HAHUS S3bIKOB NIPOrPAMMUPOBAHUS U MPUHLHIIOB
CO3JaHMsl NporpamMM, HO U B 00J1aCTU MAaTEMAaTHKH, CUCTEMHOIO aHa M-
34, UCCIICIOBAHUS OMnepaumrid, CUCTeEMOTEXHUKY U ap. [Tporpammucr non-
KEH XOpOLIO OPUEHTUPOBATLCS B YK€ UMEIOLIEMCST MPOrpaMMHOM obec-
TICYEHUU BLIYUCIUTEIbHON TEXHHKH M aBTOMATU3UPOBAaHHbBIX CHCTEM,
nporpaMmMHoON 3dawnrte HHGOPMALMK, CTAHAAPTU3AUKMKU U ANLEHINpPOBa-
HHU NPOrpaMMHBIX TTPOAYKTOB.

CyrcTeMHBIM NPOrpaMMUPOBAHKEM, T. €. pa3paboTKOil cpeaAcTB cHC-
TEMHOTO NporpaMMHoro obecnieueHus (I10) 1 cucTeMbl NporpaMmMupoBa-
HUS, 3aHUMAKTCId CUCTEMHbIE MPOrpaMMUCThI. TIpUKIAAHBIM NpOrpaM-
MHUPOBAHMEM, T. €. Pa3pabOTKON NPUKIAAHBIX NPOrpaMm, 3aHUMAIOTCH
NPUKJIAJHbBIE NPOrPAMMHUCTBL. YMEHHE XOPOLIO NPOrpaMMMUpPOBaTh —~ OC-
HOBHOE yCJIOBHE yCIIelIHOH npodecCHOHATBHON AesITENLHOCTH NPorpam-
mucra. Hayuutbcsi 3T0My MOXHO, /Mllib MHOTOKPATHO NPOIrPaMMUpPYs
pasHble 3a1a44, NPOXOAs NYTb OT €€ MOCTAHOBKHW A0 paGoTalolleil npo-
rpamMMbl. '

Jns HenocpeACTBEHHOTO peLUEHUs 3a4a4 NPOrPAMMMUCT AOIXKEH:

® OCO3HaTb 3adauy,

¢ COCTaBUTb MNaH OOLIETO pelueHust;

¢ BbLINTOJIHWUTB TIaH, T. €. NpeoGpa3oBaTh €ro B ONPEleNeHHYIO O-

' CJIENOBATENbHOCTb AEUCTBHIA;

¢ TPOBEPHUTH PE3YJIbTAT pellieHust, yOeAUTLCS B €70 NpaBrMIbHOCTH.

YTo6b!l BCE 3TO BBIMOJHMTL, CNELHATUCT AOJXKEH MHOrOE 3HaTb W
YMETb.

3ajgaya naHHOro yyebHMKa — gaTh HeoOXOAUMble 3HAHMs OYAyLIMM
NPOrpaMMUCTaM M NpHOBPECTH HayaibHble HABBIKM NMPOrPaMMUPOBAHMsI
3ana4y B nporpamMmmHoit cpege Turbo Pascal. [Tonyyns 3HaHust M yMeHusI,
Bbl CMOXETE Ha 3TOM Oa3e ocBaWBaThb B yueOHOM mpolecce Gonee Tpyd-
HbIC pasiesibl NPOrpaMMUPOBAHUSI U CMEXHbIX JUCUMIUINH, a TAKXe Ha-
4aThb MPaKTHYECKOE BOIUIOUIEHHWE CBOMX 3aMbICJIOB, CO3aaBas pa3inuHble
MPOrPaAMMHbIE MTPOAYKThI.

.
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UcTopma pasBUTHS NPOrpam MMPOBaHHMS

C rny6OKON APeBHOCTH M3BECTHBI MOMBITKM CO3AaTh YCTPOMCTBA, YC-
Kopsiolie ¥ obaeryalouire npouece. BbiuncneHWi. Eule apeBHKe rpeku
¥ pUMIIAHE NPUMEHSNW npucnocobieHue, nonobHoe cyetam, — abak.
Takue ycrpoitctBa Gblin M3BECTHbI MU B cTpaHax. [peBHero BocToka.
B XVII 8. nemeukue yyennie B. lukkapn (1623), I'. Jlei6uuu (1673) m
¢dpaHuy3ckuit yueHblit B. Tlackanp (1642) cospany mexaHuueckue Bbl-
YUCIUTENBHDBIE YCTPOMCTBA — MPEILIECTBEHHUKM BCEM H3BECTHOIO

apudmomerpa. BhIYMCIHTENbHBIE MALIMHbI COBEPLIEHCTBOBAINCH B TeE-

yeHWe HeCKONbKMX BeKOB. Ho mpy 3TOM He NpUMEHsI0Ch MOHATHE
«MporpamMma M rnporpaMMHUpPOBaHUE».

Tonbko B Hauyane XIX B. (1830) anrnuiickuil y4eHbiit, npoceccop
MaTeMaTiky KamOpuaxckoro ynueepcuteta Yapass babouax, aHann3u-
pys pe3yabTaThl 06paboTKM Nepenycy HaceneHus so PpaHunu, TeopeTyH-
YeCcKM MCCliedOBasl MPOLECC BLIMOJHEHUS BbIYMCIEHWH U 060CHOBAT OC-
HOBbl apXWTEKTYPbl BBIYUCIUTENLHON MalluHbl. PaGoTas Hal NpoekTom
AHATMTHYECKON MallMHbl — «MalluHbl JUISI MCYUCEHHUsE Pa3HOCTEM»,
Y. b306uIK npeackasan MHOrvMe WAEH M MPUHLIMMbI OpraHU3alMy U pa-
60Tbl coppeMeHHbIX DBM, B 4acTHOCTH NMpUHUMN APOrpaMMHOIO ynpas-
JIEHUS U 3aNOMUHaeMoit nporpammbl. O0LIAs yBIEUeHHOCTb HayKoil fana
yuyeHomy U Axne Jlasneiic (1815—1852) nonrue roabl MAOROTBOPHOro CO-
TpyaHuvectBa. B 1843 r. ona nepegena cratbio MeHabpea no JekuUMsiM
Y. b360unxa, rae B Buae NoApoOHbIX KOMMEHTapueB (Mo o6beMy OHM
NPEBOCXOAWAU OCHOBHOM TeKeT) chOPMYIMPOBaia rNaBHbIE NPUHUMUNbI
NpOrpaMMypOBaHUST AHATUTUUYECKOI MauiuHbl. OHa paszpaboTana nepBylo
nporpammy (1843) anst mawmHbl ba6bunxa, yoeauna ero B HeO6X0NMMO-
CTH UCMONB3OBAHMSI B U30OPETEHUM IBOUYHOI CUCTEMbl CYMCIIEHUSI BME-
CTO IECATHYHOI, pa3paboTana NMPUHUMIIBI NMPOrpaMMUPOBaHMS, [peny-
CMaTpHBAIOLLME TIOBTOPEHNUE OAHOM U TOU Xe MOC/eNLOBATEIbHOCTH KO-
MAaHJ MpH ofpeneNeHHbIX YCI0BUSAX. UMEHHO OHa NpeanoxXula TEpMHUHbI
«padouas aueika» ¥ «UuKD». A, Jlagneiic cocrasuna nepeole NPOrpaMmbl
[UTS PELEHUS CUCTEMBI JIBYX YPaBHEHHMIt U BhIYUCIEHMs uncen bepHynnu
MO JOBOJBLHO CJOXHOMY aJFOPUTMY M NPEANOI0XMUIA, YTO CO BPEMEHEM
aHanMTHYecKasi MallyHa OyneT COUYMHSTL MY3blKalbHblE NPOU3BEAEHMUS],
PUCOBATb KAPTUHbBI M MCNOJbL30BATLCS B MPAKTUUYECKOH 1 HayuHOH Hesi-
TEILHOCTH. BpeMsi MoaTBEpAMNO €€ NpaBOTY M TOYHOCTb NMPOrHO30B.
CeonMu pabotamu A. Jlapneiic 3anoxuia TEOPETUYECKUE OCHOBLI Mpo-
rpaMMHpPOBAaHUA W MO MpPaBy CYUTAETCS MEPBBIM B MMPE TIPOrPaMMUCTOM
¥ OCHOBOTIOJIOXHUKOM Hay4HOTO NMPOTPaMMUPOBAHKS.

B 1854 r. anraniickuit matematuk dxopmx byas onybavkosan KHu-
Iy «3aKOHbl MbILIJIEHHUS», B KOTOPOi pa3Bui anredpy BbiCKa3biBaHMi —
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ByneBy anre6py. Ha ee ocHoBe B Hauaje 80-x rr. XIX B. moctpoeHa Teo-
pys pefleiHO-KOHTaKTHBIX CXeM M KOHCTPYMPOBAaHHS CAOXHBIX AUCKDET-
HbIX aBTOMAaTOB. AJireGpa JIOTMKM OKa3aja MHOTOIpaHHOE BJWSIHME Ha
Pa3BUTHE BBIYMCINTESbHOM TEXHUKM, SIBJSISICb MHCTPYMEHTOM pa3paboT-
KM Y aHaIM3a CMOXHBIX CXEM, WHCTPYMEHTOM ONTUMU3ALUM GONLLLIOrO
4yucia JIOTUYECKUX BJIEMEHTOB, U3 MHOTMX ThICAY KOTOPBIX COCTOUT CO-
BpeMeHHass DBM.

Wpen Y. b366uaxa peann3oBal amepuKaHCKHit yyeHblit . Xonne-
PUT, KOTOPBLIA C NOMOLLBIO NMOCTPOEHHOMN CYETHO-aHAJIUTHYECKON MallU-
Hbl ¥ nepchokapT 3a TpU roga o6padboTan pe3yabTaThl NEPERNUCH Hacene-
Hus B CIIA no coctosiHHioo Ha 1890 r. B mauinHe Bnepsbie Gbino uc-
NOJb30BAHO 3leKTpu4ecTBo. B 1896 r. XoaneputoMm 6blia OCHOBaHA
¢rpMa IO BBITYCKY BbIYMCIUTENbHbIX NePHOPALMOHHBIX MALIMH 1 Nep-
oxkapr.

B 1936 r. aurauitckuit MaremMaTk A. TbIOpHUHT BBes TMOHSITHE Ma-
LIMHBl ThIOpUHTA, Kak GOpManbHOTO YTOYHEHUS WHTYWTUBHOFO MOHS-
TUS @ITOpUTMa. YUeHBbIH nokasal, yTo JOGOH anropuTM B HEKOTOPOM
CMBICNIE MOXET ObITb peasn30BaH Ha MalllMHe ThIOpHHTa, a CaeaoBaTeNb-
HO, I0Ka3biBal BO3MOXHOCTb MOCTPOEHUS] YHUBEpPCaabHOl DBM. U Ta,
¥ Ipyrag MalliMHbl aHAJOTUUHO MOTYT ObiTh CHAOXeHBI UCXOAHbIMU AaH-
HBIMM pElIaeMOM 3amayu U NporpamMmoil ee peienus. MawuHy Thio-
pMHIra MOXHO CUMTaThb Kak 6bl MACANM3UPOBAHHON MOENBIO YHUBEp-
canabHoil DBM.

B 40-x rr. XX B. MexaHUuecKas 3JeMEHTHas 0a3a BbIYMCAUTEIbHbIX
MaUIMH cTajla 3aMEHSITECS SJIEKTPUUECKUMHY U 3J1EKTPOHHBIMM YCTPONCT-
BaMu. IlepBble 3neKTpOMEXaHUYECKHE MALUMHBI ObLTH co3aaHbl B ['epMa-
Huu K. Ly3e (H-3, 1941 r.) u 8 ClIIA noa pykosoactsom npdeccopa
[apBapnckoro yHuepcutera I. Alikena (MAPK-1, 1944 r.). llepsas
3JIEKTPOHHAs MaillMHa cozaaHa B CLIA rpynmnoi MHXeHEpOB TIOA PYKO-
BOACTBOM nokrtopa [TeHcHabBaHCKOro yHuBepeuteta [Ixx. Mouau u acniu-
paHTa Jx. Dkkepra (DHUAK — 21eKTpOHHBIN YHUCIOBON MHTETPaTOp W
Kanbkynstop, 1946 r.). B 1949 r. B AHraum 6bi1a noctpoena EDSAC —
neppasi MalivMHa, objasalouiasi aBTOMAaTHYECKMM MPOrpaMMHBIM yhipas-
JIeHWEM, BHYTPEHHMM 3aMOMHHAIOLLMM YCTPOHCTBOM W IPYTMMU HEOBX0-
JIUMBIMHK KOMITIOHEHTaMH COBpeEMEHHbIX OBM.

Jlorndeckue cxembl BbIYUCIUTENBHBIX MALIMH OblIU pa3paboTaHbl B
koHue 1940-x rr. [x. don HeiimaHom, I'. lonbacraiinom u A. B. Bep-
kcoM. OcoOplit Bkag B 3Ty paboTy BHEC aMEPMKAHCKMiII MaTeMaTuK
IxoH ¢poH Heiiman, npuHuMasiunii yyactue B cozpanuu SHHUAK. OH
NMPEUIOKNUA UICI0 XpAaHEHUS KOMaHI YRPaBJEHUS M JAaHHBIX B MAlIUH-
HOH naMsTH U chOPMYIUPOBAT OCHOBHbIE MPUHLIMIIBI MOCTPOEHUS CO-

Bsedenue 7

BpeMeHHbIXx DBM. DBM ¢ xpaHuMoO# nporpaMMoi okasaiuce 6osiee Obi-
CTPONEHCTBYIOLIMMH M TMOKMMH, YEM paHee CO3MaHHBIE.

B 1951 r. B CILIA 6bu10 HaJlaXXeHO MEPBOE CEepUITHOE MPOMU3BOACTBO
271eKTpoHHbIX MalwMH YHUBAK (yHuBepcanbHasi aBTOMaTH4eCcKas  Bbl-
yucauTenbHas MaluMHa). B 310 xe Bpemsi ¢pupma [IBM Hauana cepml-
Hblii BLIMyCK MallWHbl 1BM/701.

B CCCP nepBbiMu asTOopamu DBM, M306peTeHHOM B ﬂeKa6pe
1948 r., asnaores M. C. bpyk u b. Y. PameeB. A nepsast coperckasi
SBM ¢ coxpaHsiouleics nporpammoit coznadHa B 1951 r. noa pyxoso-
actsoM C. A Jlebenepa (MDCM — Manas 31eKTpOHHasl CHETHAsl Mallik-
Ha). B 1953 r. B CoBeTckoM Coi03e Hayancsi CEpUMHLINA BbilYCK MauiMH,
nepBbiMU UX KOTOpbIX 6bli BOCM-1, «Ctpena».

C nosBieHUEM UMPPOBLIX MPOrpaMMHO-YMNPaBIsIEMbIX MAlUWH PO-
InNach HOBaa 06acThb NPUKJIAAHON MaTeMaTUKU — MPOrpaMMUPOBAHHE.
Kak obnactb Hayku U npodeccus oHa Bo3HukIa B 1950-x rr. IlepBoHa-
YaNbHO MPOrpaMMbl COCTABASUIMCH BPYUHYIO Ha MalUMHHBIX A3bIKax (B
MawuHHbIX Koaax). [1porpaMMb! Obl1M FPOMO3AKM, UX OTJAAaAKA — OYEHb
TpyaoeMKa. JIis ynpoLieHus MPUEMOB W METONOB COCTaBEHHUs U OTJal-
KM nporpaMM GblIM CO30aHbl MHEMOKOBI, MO CTPYKType Onu3kue K Ma-
LUIMHHOMY $13bIKY W MCIIONb3YIOLINE CUMBOJBHYIO aapecaluio. Accembie-
pbl MEepeBOANIN MPOrpaMMy, 3aNUCaHHYI0 B MHEMOKOE, HA MAalWHHBIN
A3bIK M, pacluMpeHHble MAKPOKOMAHIAMH, UCMOJbL3YIOTCSI U B HACTOSI-
ee Bpems. Jasee ObIaM CO3MaHbI aBTOKOIbI, KOTOPbIE MOXHO MpUME-
HATb Ha pa3sNHYHbIX MallKWHaX, 1 MO3BOJUBLIHE OOMEHUBATLCS MPOrpaM-
MaMH. ABTOKOJ — Habop MCEBJOKOMaHI As1 PELIEHUSI CIeuNanu3upo-
BaHHbIX 3a1a4, HANPUMEP HayYHbIX WM MHXEHepHbIX. [lns Takux 3anay
MMeeTcst pa3BuTasl OMONMOTEeKa CTAaHAAPTHBIX MPOrpaMM.

o koHua 1950-x rr. 9BM OCHOBHBIM 3J/€MEHTOM KOHCTPYKUMU
OblM 271EKTPOHHbIE Jlamnbl (1-e nmokonenune). B 3TOT nepuon passputue
WAEONIOTUM M TEXHWKH MPOrpaMMHpPOBAHUS 1IIJIO 332 CYET AOCTUXKEHUH
aMepuKaHckux ydeHbix k. ¢oH Heitmana, cchopMynuposasiiero oc-
HOBHbIe MpPMHUMMbI MocTpoeHust IBM, u JIx. Bakyca, moa pykoso-
nictBoM kotoporo B 1954 r. 6bin co3nau Fortran (Formula Translation) —
NepBbIi SI3bIK MPOTPAMMUPOBAHHMSI BLICOKOTO YPOBHSI, UCMONbL3YEMBIH 10
HACTOSILLErO BpeMeHU B pasHbix moaupukaumsax. Tak, B 1965 r. B dap-
T™MyTCKOM Koanemxe 1. Kamanu u T. KypTiiem 6bi1a paspadboraHa ynpo-
meHHas Bepcusi QoprpaHa — Basic. B 1966 r. komucceus npy Amepu-
KaHCKO#H accoumaumu craHaaptoB (ASA) paspabortana asa cTaHaapTta
a3pika: @optpan u basucuHblit PoprpadH. Mcnonab3yloTcs Takxe Aafib-
Helue Moandukaumm s3pika (Hanpumep 1970, 1990 rr.).

HocTuxeHusi B 00sacTH 3NMEKTPOHMKH W MUKPOINEKTPOHUKH MO-
3BOJIMAM 3aMEHUTH JIeMEHTHYI0 6azy DBM Ha Gonee coBeplleHHYyIO.
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Beeodenue 9

B koHue 1950-x IT. rpOMO3AKHME 3NEKTPOHHBIE 1aMIIbl 3aMEHSIOT MOAY-
NPOBOAHNKAMK (MHUHHWATIOPHBIMU TpaH3ucTopaMmu). Tlossasiorcs 3BM
Il nokonenus; 3areM npumepHo depes 10 ner — 3BM 111 nokonenus
Ha MHTErpalbHBIX cxeMax; eule yepe3 10 netr — DBM IV nokonenus Ha
Gosblnx MHTerpanbHbix cxemax (BUC). B Snonun B 1990-x rr. peanu-
30BaHbl MpPoeKTbl IBM: V nokoseHus:, B KOTOPLIX MCNOAb30BaAHbI 10C-
TUXeHHs! B 00JaCTH MCKYCCTBEHHOTO WMHTE/UIEKTa M GHO3NEKTPOHMKM.
Ecan o6bem onepaTuBHOro 3amomuHalowero yerpoiictsa (O3Y) onHoit
W3 JIy4lIMX OTEYECTBEHHBbIX MalMH 1960-x. rr. M-20, co3maHHoOil noa
pykosoacteom C. A. Jlebenesa B 1958 r., umen 4096 cios (8 K6ailt) u
ObicTpoaeiicTeue 20 ThIC. OnepaLunii B CEKYHIY, TO COBPEMEHHbIE MEPCO-
HaJIbHbIE KOMINBIOTEPH! XapakTtepuaytorcss O3Y B necaTku MOalT M Obl-
CTPOIOEACTBMEM B COTHM MMWJ/UIMOHOB OnepallMii B CEKyHAy, YTO MO3BO-
JISIeT pelaTh ClOoXHeHne 3a1auu.

B 1953 r. A. A. JIanyHOBbIM Obil MPEATOXEH ONEpaTOpPHbI MeTOox
NPOrpaMMHUPOBAHHUSA, KOTOPBIM 3aK/IIOYaNCs B aBTOMATU3aLMK NIPOrpaM-
MUPOBAHUSI, @ aIrOPUTM pELUEHUst 3a1a4M MPENCTABNANCT B BUAE COBO-
KYITHOCTH ONEpaTopoB, 00pasyolMX JOrMUYECKYIO cxemy 3agauu. CxeMbl
TNIO3BOJIANIA PACHIEHUTb TPOMO3AKHMIA MpOLECcC COCTABIEHMs! MPOrpaMMBbl,
YaCTH KOTOPO#l COCTaBISIMCh MO GOPMATLHBIM MTPaBUIaM, a 3aTeM 00b-
€IMHSINCL B Lejoe. i TNPOBEPKM MOEH OMEPATOPHOTO MeTonaa B
CCCP B 1954 r. 6bu1a paspaboTaHa TepBasi MPOrpaMMUpYIOLLAsl APO-
rpamma HII-1, a B 1955 r. 6onee copepuiennast — I111-2. B 1956 r. pas-
paborana [1I1 bOCM, B 1957 r. — T1MICB, B 1958 r. — os1 MaLMHBI
«Ctpena».

B CLIA B 1954 1. cTan npuMeHATBC anredbpanyeckuil NMoaxo, COB-
najlalolHi, No CyLIeCTBY, € ONEepaTOpHbIM MeTonoM. B 1956 r. kopnopa-
uueit IBM paspabotana yHusepcanbHast 11T ®optpan mwis aBToMaTuue-
cKoro nporpammupoBaHust Ha 9BM 1BM/704.

B 310T mepuon no Mepe HAKOMNEHUs! ONbBITA U TEOPETHYECKOTrO
OCMBICIEHHUA  COBEPIUEHCTBOBAJIUCH  SI3bIKM  NPOrpaMMUPOBAHUS.
B 1958—1960 rr. B EBpone 6b11 coznan ALGOL, koTopslit noponusn 1ie-
JIyl0 cepulio anrosjionofobHbIX s3bIKoB: Algol W, (1967), Algol 68, Pascal
(H. Bupr, 1970 r.), C (4. Putun u B. Kepxuran, 1972 r.), Ada (non py-
koBoacteoM K. Muibna, 1979 r.), C++ (1983). B 1961—1962 rr.
Jx. MakkapTu B MaccauyceTckoM TEXHONOrHYECKOM WHCTUTYTE Obla
€031aH A3bIK (YHKLHMOHANBHOIO MPOrpaMMUpoOBaHus Lisp, OTKpbIBILIMIi
B NIPOrpaMMMPOBAHMH ONHO M3 AJILTEPHATHUBHBIX HAMpPaBAEHWi, NMpPeLIO-
XeHHbIX Jx. ¢doH HeitmaHnoMm.

Ha nauano 1970-x rr. cywectBoBaio Gosice 700 A3bIKOB BbICOKOTO
YpPOBHsl ‘¥ okoJio 300 TpaHCAATOPOB AN aBTOMATH3aUWU MpPOrpaMMuUpO-
BaHUA.

VenokHeHue cTpykTypbl DBM nipuseno (B 1953 r. anst mawwun 1l-ro
NOKOJEHUS) K CO30aHuI0 onepauuonHbix cucteM (OC) — cneuunanbHbIX
YIPaB/sliolUMX TPOrpaMM /sl OPraHM3alMK M pelleHns 3agad Ha OBM.
Hanpumep, mountopHas cuctema MTH, coznanHas B MaccauyceTckom
TEXHOJOIMYECKOM MHCTMTYTE, obecrneunBpana NakeTHylo o0paboTKy, T. €.
HEMpepbIBHOE, MOC/eI0BaTeIbHOE TPOXOXAEHUE uepes 3BM Muorux
rpymn . (MakeToB) 3afjaHWMil W nonp3osaHue OWOAMOTEKOH CyXeDHbIX
NporpamMM, XpaHWMOMH B MalllMHe. DTO NO3BOAMIIO COBMECTUTDH OMepailnu
10 3afyCKY C BBHITIOJIHEHUEM NPOIPAMM.

Ong TIDBM k HacrosgweMy BpeMeHu paspabotanst OC: MS DOS,
Windows, OC/2, MacOC, Unix, Linux u ap. Lllupokoe pacnpocrpaHe-
Hue noayursnin OC MS DOS u Windows, uMeoLLME pasBUTbIH UHTEp-
deiic ¥ WKUpOKUKA HAOOP NPHIOXKEHWHA, NO3BOJAIOLINX [MOCIE10BATE b~
HOE BBITIOJHEHHUE 33 aHuil U3 nakera, o6paboTKy pasiMyHOi MHbOpMa-
LMY BO MHOrux cdepax 4e10BeUECKON AEATEAbHOCTH.

B 1965 r. utanbsHubl boM ¢ JIXaKONMHU NPELTOXUIN HCIIONb30-
BATb B KayecTBe 0a30BbIX AJTOPUTMMUUECKMX IIEMEHTOB CHAEAOBAHME,
BeTBACHME M UMKA. [TouTu B TO ke Bpemsi K aHAJOFMUYHBIM BbIBOLAM
npuilen Tro/UulaHACKUMiM yueHbid O. JleiikcTpa, 3aJOXMBIUMIA  OCHOBbBI
CTPYKTypHOro nporpammuposanusi. B 1970-x rr. sta Meroponorus
odopmuiacs, 1 kopropauusi [BM coobluvia o npuMeHeHUn B paspa-
6OTKE TMPOrpaMMHOro obdecrnedyeHusr «YCOBEPLIECHCTBOBAHHbIX METONOB
NPOrpaMMUPOBAHHUS», OIHUM M3 KOMIIOHEHTOB KOTOPbIX #BJsL1aCh TeX-
HOJIOTHSI HUCXOMSIILETO CTPYKTYPHOTO MpPOTrPaMMUPOBAaHUst (cmpykmyp-
HO20 NPOPAMMUPOBAHUS), OCHOBY KOTOPOro COCTABJISIET CJENYIOLIEE:

e ClOXHasl 3amaua pazbuBaeTcss Ha MnpocTble, (YHKUMOHAILHO
yrpagpisieMble 3aaauyu, Kaxnaas 3ajada MmeeT OAUH BXOA M OAMH
BLIXOM, YNPaBAsHOLWMA NMOTOK NPOrpaMMbl COCTOWUT K3 COBOKYII-
HOCTH 3IEMEHTAPHBIX (OYHKUMOHANbHBIX MOA3ALAY;

* YIpaBIsiiouine CTPYKTYPbI NPOCTHI, T. €. JOTMUECKasl 3a1aqa A0AX-
Ha COCTOSTH M3 MHUHUMAJIbHOM, (PYHKUMOHAJIBHO TMOJHON COBO-
KYMHOCTH NOCTATOUHO MPOCTBIX YNPABJSIIOINX CTPYKTYP;

e nporpaMMa paspabaTbIBAeTCs NO3TANHO, HA KAXIOM OTafe pelia-
€TCsl OrpaHUYEHHOE YMCIO TOUHO FOCTABAEHHbIX 3an1ad.

YeTko chOPMYAUPOBAHHbIE OCHOBBI HUCXOAsIUIEH paspabOTKH,
CTPYKTYPHOTO KOAMPOBAHUSL M CKBO3HOIO KOHTPOJSI MO3BOISUIA NEPERTH
K MPOMbILLIJIEHHBIM METOAAM Pa3padOTKH MPOrPaMMHOTO obecreHeHus.

Pazsutue noayunsio mModyasHoe npozpammupo8aHue, OCHOBa KOTOpPOro
3aKJIIOUAETCSI B ClleNyoLeM:

e (YyHKUMOHAMbHAsI AEKOMMO3ULIMA (pa3bueHue) sagayyu Ha CaMo-

CTOATENbHbIE MOA3AAAYU — MOAYU, CBS3aHHbBIE TOJbLKO BXOIHbI-
MM Y BBIXOIHbIMU AaHHBIMU;
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® MOIY/b TIPEACTABNASAET CODOM «YEPHBIH SIUMK», NO3BOJISHIOLLINI
pa3pabareiBaTh YaCTH MPOrpaMM OOHOrO MPOEKTA HA PA3HBIX A3bl-
Kax NMporpaMMupOBaHMsi, a 3aTEM C NOMOILBIO KOMIOHOBOYHbIX
CpeacTB OObEAUHATL UX B €AWHBIA 3arpy304HbIA MOAYJb;

¢ IOJDKHO OBITH SICHOE MOHUMAHWE Ha3HAYeHMsI BCEX MOdyaeH 3ana-
YY ¥ HUX OTNTUMANBHOIO COMETaHUS;

¢ .C MOMOUIBIO KOMMEHTapUEB NO/XKHO OMUCHLIBATLCA Ha3HAYeHue
BCEX MePEMEeHHbIX MOLYJA. :

B nepuon 1970—1980-x rr. pa3BuTHE TEOPETUYECKHUX MCCAENOBAHUI
0ohOPMHUJIO MPOrpaMMUPOBAHHE KAK CAMOCTOSTENBHYIO HAYYHYIO AUCLIU-
MAUHY, 3aHMMAIOLLYIOCS MEeTONaMM pa3paboTKy IporpaMMHOro obecre-
yenus (I10).

B ucropun pa3zBHUTHsI TIPOMBILLIEHHOTO MPOrpaMMUPOBAHUS GOJb-
LYK poNb chirpan mnporpamMmucT U O6uaHecmed bwinn Teditc (Gates
William Henry, p. B 1955 r.). Ero wucropust o4eHb noy4yureabHa 15 Ha-
YUHAWKUX nporpamMMmuctos. B 1972 r. But ['edTC 1 ero kobHbLIH TO-
Bapuil [lon AnjleH OCHOBATM KOMMAHMIO MO aHAAU3Y YIUUHOTO JBMXKE-
Hust «Tp3d-O-defitas u ucnonb3oBany ijisi o6paboTKM AaHHBIX KOMITb-
1oTepbl ¢ Mukporpoueccopom 8008 — mnepBbIM M3 3HAMEHUTOrO psAlda
MUKDOIpOLECCOPOB KomnaHMu «Intel». Bynyuu ctynentom I'apeapacko-
ro yHMBepcuTeTa, B 1975 1. OH COBMECTHO ¢ AJUTEHOM HAINMUCA 1S KOM-
neiorepa Altair (dupmbl MITS) nHTEpNpeTaTOp — NPOrpaMMy-repeBo-
IYUK € A3bIKa NPOrpaMMHUPOBaHHUs Ha SI3bIK MalllMHHbIX KOAOB. OHHU 3a-
KJIIOYUIN ¢ BrageabueM GUPMbI  COFNalUeHMe, MO KOTOPOMY MX
[IPOrpaMMbpl  pacrpoCTPaHsIMCh BMeECTe € KoMmbloTepamu. ToBapuium
OCHOBaNM KommaHuio «Microsoft», B kotopo#i b. I'eiitcy npuHamnexano
60 % akumii, 1. AnneHy — 40 %. B 1976 r. [eiiTc BBes1 B PAKTHKY Npo-
JaXy JIMUEH3MII Ha CBOM MNpPOTPaMMHBIE NPOAYKTbI HENOCPEINCTBEHHO
IIPOM3BOOMTENSIM KOMIBIOTEPOB, YTO MO3BOJMIIO «BCTpanBaTh» HX (OC u
TPAHCASITOPDI C SI3bIKOB NPOTPaAaMMUPOBAHHA) B KOMIMbIOTEPhL. ITO ObLIO
0oJIplIoe JOCTHXEHUE B 06/acTU MapKeTWHra, npuHecuiee ¢hupMme or-
poMHble noxonbl. POupMa npuBiekana TakMX HOBbIX 33KA3YMKOB, Kak
tbupmbl «Apple», «Commodor», «Tendi». B 1980 r. pnpma IBM npenno-
xuna «Microsoft», B kKOTOpo# Toraa paboTano oko0 ABYX NECATKOB ye-
JIOBEK, CO34aTh S3bIKM MPOrPaMMHPOBAHUS [UIsl €€ HOBOTO f1€PCOHANIb-
HOTO KOMIMbIOTEPA, B JanpHeillueM n3BecTHbIM kak IBM PC. B 1981 r.
«Microsoft» npuobpena y paspaborumka T. [latepcona auckosyio OC
(DOS), u B aBrycte a10oro rona 1BM PC nocrasnsnace sMecte ¢ OC MS
DOS. Ycnex 6bl1 HACTONBKO BEJIUK, YTO, KPOME 3HAYUTENbHBIX 10XONOB,
MpUBEN K TOMY, YTO W apxuTekTypa Intel, u komnblotepbl IBM, u npo-
rpammbl «Microsoft> GakTHueckM CcTaqM oTpacieBbIMM CTaHAAPTAMM.
B 1988 r. «Microsoft» coznana cor OC Windows ¢ MOLLHbIM rpauue-

ckuM mHtepdeiicoM. K 1995 r. OC, Bpinyckaemble hpUpMOit, UCNIONB30-
Bay 85 % nepcoHanbHbix KOMIbIOTEPOB. OC Windows COBEpLUEHCTBY-

C€TCs.TOO OT roja, obnanas YXKE CpeaCcTBaMu 10CTyna B I‘J]O6aﬂbHy10 CETh

Internet. Bmecte ¢ dupmoit NBC 6bln co3gaH KpyrjIOCYTOUHbINH KaGenb-
HBI unbopMalMoHHbil KaHan HoBocTed. COBMECTHO ¢ (PUPMOU «DH-
Kapra» co3gaHa MyJibTuMenva-aHuukioneanss Ha CD-ROM «KuuxHas
MoJIKa», coxepxKalllasi AEKTPOHHbIE BEPCHU CEMHK DOJNIbILIMX CIIPABOUHMU-
KOB, 3/IEKTPOHHYIO IHLMKIONEIU0 KHHO — «CuHeMaHusi». B 1995 r. B
dupme «Microsoft> pabotano 18 ThiC. yeOBeK, FOMOBOI BBITYCK AOCTUT
200 pporpaMMHBIX NPOAYKTOB, @ JOXOAbl COCTABMAY MUJIIMApAbl 10M/1a-
poB. B 1998 r. b. I'eiftc cTan cambiM OOTaTbhiM 4HENOBEKOM B MHMpe, & B
KoHILe 1999 r. — 00BsiIBMI O CBOEM pELUEHWHU YITH C 1OCTa IaBbl KOM-
MaHWU W 3aHATHCA NTPOTPAMMHUPOBAHHUEM.

IpocheccuoHanbHOE NPOrpaMMUPOBAHUE BBILLIO HA YPOBEHb TEXHO-
fAorun. Metoab! pa3zpabotku 10 cuHTe3MpYyIOT:

e METO/bl MHXXEHEPHbIX PAcUeTOB /st OLEHKM 3aTpaT M Bblbopa pe-

LIEHUH;

e MaTEMAaTHMYECKMUE METO/bl [UISl COCTABAEHUs] alrOPUTMOB;

e METOAbl ylpaBAeHus s onpeneneHusi TpeboBaHMIl K cucTeMe,

y4yeTa CUTyauUMii, opraHu3aluy paboT ¥ NPOrHO3UpPOBaHUS.

Ha cMeHy cTpyKTypHOMY nporpamMMmupoBaHuio B Havane 1990-x rr.
NpUMILNG 0bsexmHo-opuenmuposantioe npozpammupoganue — OOITl. Ero
MOXHO paccMaTpuBaTb KaK MOYJIbHOE [IPOrpaMMHMpPOBAHUE HOBOTO
YPOBHS$, KOTJa BMECTO BO MHOTOM CJIy4aHOIO, MeXaHU4eCKOro obbenm-
HEHUS TIPOLEAYpP M NaHHbIX IMIaBHbIM CTAHOBMTCS MX CMBICJAOBasi CBSI3b.
O6BbEKT paccMaTPUBAETCsl Kak JIOPMYECKasl elMHMUA, KOTOpas COAEPXUT
JaHHble ¥ npaBuia (MeToabl) nx 006padoTku. OObEKTHO-OPUEHTUPOBAH-
HBI} S13bIK CO3MAET «MPOrPAMMHOE OKPYXEHUE» B BUAE MHOXECTBA He3a-
BUCHMBIX OOBEKTOB, KAXAbIM U3 KOTOPBIX OTIMYAETCSI CBOMMU CBOMCTBA-
MU U cnocobaMu B3aMMOACHCTBUS € APYTMMU 00beKkTaMu. [1porpammuct
3a71aeT COBOKYMHOCTb ONepaluii, ONUCLIBASL CTPYKTYPY o6MeHa coodiue-
HUAMK Mexiy obbekTamu. Kak npasuio, oH «He 3arisiabiBaeT» BHYTPb
06BHEKTOB, HO MPU HEOOXOMMMOCTH MOXET M3MEHSATb 31€MEHTbl BHYTPU
06beKTOB UM (HDOPMKUPOBATH HOBbIE.

OOI1 ocHOBaHO Ha Tpex BaXHEMWIMX MPUHUMNAX (MHKANCyAsiLus,
HacaenoBaHue, noaumopdusm), nNpUaawILUX 0ObEeKTaM HOBbIE CBOWMCT-
Ba. Hukancysayus — oGbeNMHEHUE B €AMHOE LENOE AAHHBIX U aNropyT-
MOB WX 00paboTku. [laHHbIE 31eCh — MOJIsi 0O0bEeKTa, a WIrOpUTMbl —
06beKTHble MeTonbl. Hacredosanue — cBOMCTBO OOBLEKTOB NMOPOXAATH
CBOUX MOTOMKOB. OOBEKT-MOTOMOK aBTOMATUYECKHU HAC/eayeT Bce Noss
MW METOAbl, MOXET NMOMOJHSTL OOBEKTbI HOBbIMU MOJSIMU, 32MEHATb W
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JAOTIONHATE MeTonbl. [Toaumopgusm — CBONCTBO POACTBEHHBIX OGBHEKTOB
pelliaTh CXOXME MO CMBICIY MPOGIEMBl PA3HBIMU CNOCODAMHU.

Mpes mcnonb3oBaHus IMPOrpaMMHBIX OOBEKTOB MCCIEA0BANACh B Te-
YEHME psiaa JieT pasHbIMU yueHbIMU. ONHMM M3 NEPBBIX A3BIKOB 3TOrO
TMna cuuraiot Simula-67. A B 1972 r. nossuacs A3bik Smoltalk, paspa-
6oTtaHHbI AnaHoMm Keewm, yrBepamsiumii crarye OOT1.

Ha coBpeMeHHOM 3Tane pa3BUMBAIOTCS MHCTPYMEHTANbHbIE CPENBl U

CUCTEMbl BM3YalbHOIO TNPOrPaMMUPOBAHMA [/ CO3QaHUS TIPOTPaMM
Ha s3bikax BbicoOKoro yposHsi: (Turbo Pascal, Delphi, Visual -Basic,
C++Builder u mp.). ‘

Wnes mepenoxuts Ha DBM byHKUMHU cocTaBUTeNIEH alrOpuTMOB U
NPOrpaMMUCTOB J1ajla HOBble BO3MOXHOCTH Pa3BUTHIO cepbl MCKYCCT-
BEHHOIQ MHTEJUIEKTA, KOTOpas LOJKHa Obljia cO31aBaTh METOAbl aBTOMa-
TUYECKOTO PELUEHUS MHTEUIEKTyanbHbIX 3anauy. GopMantusauus 3HaHMIA,
KOTOpBIE €CTh ¥ NPodhecCHOHANOB B PasHbix 00AACTSX, HAKOMIEHUE UX B
Hazax 3HaHMil, peanu3oBaHHbIX HA DBM, ctann ocHOBaHMeM ais co3na-
HUA 3KCTIEPTHBIX cucTeM. Ha ocHOBe 6a3 3HaHuMii pabotaotT 1 O9BM V no-
KOJIEHMSl, U UHTEUIEKTyaNnbHbIe POOOTHI, K 3KCMEPTHbIE CUCTEMBI. DTH
CHCTEMBI MOTI'YT HE TOJbKO HalTH pellieHue TOM MM MHOM 3a1ayM, HO U
OOBACHUTD, Kak OHO nofayueHo. ITosiBunack BO3MOXHOCTL MaHUITYJIHPO-
BaTb 3HAHUSMM, UMETb 3HAHHUS O 3HAHUAX — MeTa3HaHUs. 3HaHuA, Xpa-
HSIIMECS B CUCTEME, CTallM OOBEKTOM €€ CODCTBEHHbBIX MCCAEI0BAHUIA.

He3aBucuMoCTb S3bIKOB BBICOKOTO YpoBHSI oT DBM Bosnekna B
cepy anropuTMU3aLMKM 3a1a4 CNEeUMaTUCTOB Pa3iMyHbIX OTpac/eil 3Ha-
HUH, MO3BOJIMIA UCIIOIb30BaTh MHOTOYNC/IEHHbIE CTAHAAPTHLIE TUTOBLIE
NporpaMMbl, a MpOrpaMMUCTaM — YCTPaHATh AyGIMpOBaHME B Hanuca-
HUU NporpaMM. [U1Sl pas3iuuHblX TUNOB OBM M 3HAYUTENBHO MOBLICUTH
NPOU3BOAUTENBHOCTb TPYIA.

B xonue 1980-x rr. B Slnouuu u CLUA nosiBuiuch npoekTsl DBM
V nokoneHus, peanusoBanHble B koHUe 1990-x rr. I1porpecc B nporpam-
MHUPOBAHUMU CBSI3aK C [IPOIPECCOM B apXUTEKTYPE BHIYMCIMUTENBLHBIX CHC-
TEM, OTXOAOM OT (POH-HEHMAaHOBCKOM KOHLENUMH, C AOCTUXEHUSIMU B
obnacTu UCKYCCTBEHHOTO UHTENEKTA. PeBOMOUMOHHbBIE M3MEHEHUS B
2J1eMeHTHO Gasze DBM cBA3LIBAIOTCA C UCCAEd0BAHMAMU T1O BHOIIEK-
TPOHHUKE.

Ha coBpeMeHHOM 3Tane NpPOrpaMMHpOBAHME BKIIOYAET KOMITEKS
BOIIPOCOB, CBSI3aHHBIX C HanucaHueM crieuMdukauunii (ycnoBuil 3agau),
NPOEKTUPOBAHMEM, KOOUPOBAHUEM, TECTUPOBAHHUEM U DYHKLIMOHUPOBA-
HueMm nporpamm a1 DOBM. Cospemennoe [10 ans DBM umeer ciox-
HYIO CTPYKTYpPY M BKJIIOYAET, Kak npasuio, OC, TpaHCAATOPHl ¢ pasiny-
HBIX f3bIKOB, TEKCTOBbIE NMPOTrPAMMbI KOHTPOJS M AMArHOCTUKM, Habop
obcayxuBarolwinx nporpamMMm. Hanpumep, sinoHckue yyeHble 41 NMpPOeK-
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TUpoBaHUsa cuctem TI10 pa3pabaTblBalOT MAEK «KOJBLEBON CTPYKTYPbI»
HIECTH ypOBHeH: 1-1 (BHYTpPEHHMI) — MpPOTrpPaMMbl LISl ATIapatyphl;
2-ii — sapo OC; 3-# ~— nporpammbl COMpsIXEHUs:; 4-H — uyacTb ocC,
OpPUEHTUPOBAHHAs HA MO0Jb30BATENs; 5-H — CUCTEMbl NMPOrPaMMUPOBa-
HHsA; 6~} (BHEWHMA) ~~ [IPOrpaMMbl MOMBL30BATENS].

ComaCHo 3TUM TIPOEKTaM Hay4YHbIX nccnenosaHun I'U]aHV[pyeTCH
yﬂpOCTMTb npouecc CO30AHMSI TPOTPAMMHBIX CPEICTB MyTeM aBTOMATH-
3aLMM CHHTE3A Mo creundHKauMsM UCXOMHbIX TpebOBaHUI Ha ecTecT-
BEHHBIX A3bIKAX. B mocieaHee Bpems B SInoHMM yaanoch ¢o3aaTb pobo-
Ta-TIEPEBOIYMKA, NEPEBOASIILENO aHMMICKYIO Peib Ha SITOHCKUH S13bIK U
HaoGOpOT, OCYLUECTRIISII 3TO FOJOCOM 4esioBeka. Bo Bcex pa3BUTBIX
cTpaHax paboTalT Hal KOMIUIEKCAaMU NpOrpaMmm Juist co3aaHust poboTOB
[T MHOTKX chep YeToBeUECKON AeATEIbHOCTH.

LLIxpokoe NMpUMeHEHHE CTPYKTYPHBIX M OOBEKTHO-OPUEHTHUPOBAH-
HbiX METONOB NpPOrPaMMUPOBAHMSI C MCMOJb30BAHUEM IPadHUUECKHX MO~
JI€7iéil 0ObEANHSIIOCH OTCYTCTBUEM MHCTPYMEHTANbHBIX CPEACTB. DTO No-
POANAC NOTPEBGHOCTb B IPOrpPaMMHO-TEXHONOTMUYECKMX CPEACTBAX Cre-
unanpHoro knacca — CASE (Computer Aided Software Engineering),
peanu3yoIMX TEXHOMOIMIO CO3aHusl U conpoBoxacHUs 1O pasnnyHbIX
cucrem. [Ipennocbiiku anst nosipneHuss CASE-TeXHONOIUt BOZHUKIIH K
koHuy 1980-x rr. [NepsoHavyanbHO TepMUH «CASE» npumensincs tonbko
K BOIMpOcaM asroMaTtu3auuu paspaboTtku 10, Tenepb nporpammHuasi UH-
KeHepusi uMeeT bonee MPOKOE 3HAUEHKE JUTI pa3paboTKK CUCTEM B Lie-
noMm. B CASE-mexuonoeuu BXxoant pa3paboTKa M BHEAPEHUE S3LIKOB Bbl-
COKOI0 YPOBHS, METOINOB CTPYKTYPHOTO M MOAYABHOIO MpOrpaMmupoBa-
HKsE, A3bIKOB TIPOEKTUPOBAHUSL U CPEACTB MX MOAUEPKKH, (DOPMANbHbBIX
1 HedOPMAIbHBIX S3LIKOB OMUCAHUSI CUCTEMHbIX TPEDOBaHUH.

B nauane XX B. ¢ co3aaHMeM MUILYLICH MEXaHUYECKOW MAUIMHKH
MOABUNACH BO3MOXHOCTH ODILENOCTYMHOIO CO3JaHUsl MEYaTHOrO TEKCTa,
XOTS BHECEHME U3MEHEHUI B TAKOM TEKCT (McnpaslieHHWe oluboK) ObLIo
JOCTAaTOYHO TPYAOEMKOM pabOTOM. 3aTeM TMOSIBUIMCH 3AEKTPUYECKHE
nuwytne MaiHku. C rnosisieHeM nepcoHalbHbIX KOMMbIOTEPOB NO-
FOTOBKA [MEYaTHOro TEKCTa cTajka ropasno cosepuieHHee. B nocneanue
JBa JECATUAETHS NPOLLIOTO BEKa YXe pa3pabdarbiBaeTcsi MHOXECTBO
KOMIIEKCOB Mporpamm [uisi 00pabOTKM TEKCTOB, KOTOPbIE CHavajla ro-
JIYYWIU HA3BAHWE MEKCcmo6six pedakmopos, a Mo Mepe paclUMpeHUst MX
(pYHKLUMOHANbHBIX BO3MOXHOCTER — MEKCMOBHIX NPOUECCOPOS.

B Hayasie 3TOro cToneTust TEKCTOBbIC MPOLECCOPbl CTAIH Oosee co-
BEPLUEHHbIMMU. Hapsiny ¢ 6osiee npoctbiMu (Hanpumep Professional Write
M 1Ip.) NOABWIKWCH TakWe MolHbie, Kak MS WinWord (cm. puc. 21),
WordPerfect WordStar 2000 1 anp. M3 oTeuecTBEHHBIX WKPOKOE pacrnpo-
CTpaHeHHe MOAYUKI TEKCTOBBIN npoueccop JIeKCHKOH.
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C Hayana 1980-x TT. @il NOATOTOBKM U 0OpaGOTKM 4YUCIOBOM HH-
dbopmauuKn cTanu WCNoab30BaThCs mabauunsie npoueccopor. B 1979 .
J. BpUKKIIMH MPeUIoXU NepByio NPOrpaMMy i1 paboThl ¢ 3EKTPOH-
‘HeIMM Tabnauuamu VisiCalc. B 1981 r. 6wuia paspaboTana cucreMa
SuperCalec dupmbl «Computer Associates», B 1982 r. — Multiplan dup-
Mbl «Microsoft», nanee — naker wis IBM PC Lotus!-2-3 ¢upmn «Lotus
Development», pycuguumnposadHeie naketsl ABAK, JIPAKOH wu ap.
B 1985 r. nossuics 1abauuHbiil npoueccop Excel dupmpr «Microsofts
NEPBOHAYAILHO /U1l MEePCOHAIBLHOTO KOoMMbloTepa Macintosh, a 3atem
fuia coBMectuMblx ¢ IBM PC. 3toT mpoueccop paspabarbisancs napai-
aeabHo ¢ OC Windows, ero Bepcuu Bobpanu B cebsi Bce YepThl rpadpuye-
cKoro MHrepdeica, BMIoTh 10 Bepcuit Excel 5.0 kak npunoxeHms
Windows 3.1, Excel 7.0 kak npunoxenus Windows 95 u 1. 1. B nocaen-
HUE oAbl CO34aHO M1OCTATOYHO MHOIO CMCTEM ITOATOTOBKU TaOAMYHbIX
JOKYMEHTOB, T. €. 3JIEKTPOHHbIX Tabaull, TabjJuuHbIX NpoueccopoB (Ha-
npumep, Corel Quattro 6.0 dupmer «Corel Co», Lotus 5.0 pupmbl «Lotus
Development Co», Office Proffessional for Windows hupmel «Microsoft»
n gp.). Ho Haubosnee WMPOKO HMCIOAB3YIOT 3eKTPOHHBLIE TabIU-
ubl Excel.

PazpaGoraHo 00/blI0e KOJMMYECTBO CTAHAAPTHBIX PENFLUMOHHBIX
cHUCcTeM ynpaeiaeHus O6azamu maHHbiXx — CYBJL (nanpumep, MS Access,
Paradox u ap.), Ha OCHOBe KOTOPBIX CTPOSIT PENSLUMOHHDbIE 6a3bl JaAHHBIX
B Pa3/lIMYHbBIX NPEIMETHBIX 0BIaCTAX.

JAnst MHOTMX opraHu3auuii (0COOEHHO yIpaBieHYeCKUX) pa3paboTa-
HBI TaK Ha3biBaeMbie OQUCHbIE NMaKeThbl, B KOTOPhIX HAa OCHOBE €IMHOIA
OC GYHKUMOHHUPYIOT MPHIOXKEHUS, BKJUOYAIOLLME B CeO CUCTEMBI ISl
paboThl C pa3MYHbIMKM BUAaMHU UHDOpMalu.- Hanpyumep, coznaHbl na-
keTol npuioxenuit K OC Windows (MS Office, WordPerfect Office dup-
mbl «Corel», StarOffice ¢dupmpl «SunMicrosystems» M Ap.), KOTOphle
BKJIIO4AI0T NPOrpaMMHLIC CPEACTRA ANs BhiNMONHeHUs: GyHKUUHE oOpadoT-
KM Bcex BunoB-uH¢ppMaumu. Hanpumep, MS Office BklogaeT coseplueH-
CTBYIOILMECS TOX OT roaa (B 3aBUCUMOCTU OT nociueaHei Bepcun OC
Windows) cpenctBa o6pabotku Tekcra (MS Word), rpagpuku (Photo
Draw) u npesentaumii (PowerPoint), Tabauu (Excel), 6a3 JaHHBIX
(Access), anekTpoHHOI nouthl (Outlook), pabotsl Bo BcemupHoii naytu-
He (FrontPage), coznanus 3sykoBbix kiunoB (MS Sound Recorder).

MOLUHBIM TOJIYKOM B pa3BUTHK HOBBIX HampaBiieHW B MPOrpaMMHM-
POBaHNM MOCHYXHIO OObEAMHEHUE KOMMbBIOTEPHBLIX M TEJIEKOMMYHMKA-
LIMOHHbIX TEXHOJOIHUH.

3a pybexom B 1960-x IT. NOABWIUCH NEPBLIE BLIYUCAUTENBHBIE CETH,
€ KOTOPbIX Hayanach TEXHUYECKas U TEXHOJIOrMYecKas peBoJoLIMS, T. K.
Gnl1a npeanpuHATAa MOABITKA OO0BEAHHMTH TEXHOJNOTMIO cOopa, XpaHe-

Besedenue 15

HUA, Mepenayn M oopaboTKu mubopMaunu Ha DBM ¢ TexHUKOIt CBA3M.
B Egpore B Te roabi GulM co3naHbl MexayHapoaHbie cet EIN m Espo-
HET, 3aTeM MOsSBUIMCH HaUMOHaabHble ceTH. B 1972 r. B BeHe Oblaa cos-
nana cetb MUIICA, x KoTopoit npucoeanHunuch B- 1979 r. 17 cTtpaH
Esponbi, CCCP, CIUA, Kanazna u dnoHusi. B 1980-x rr. B Haulei cTpa-
He Oblna co3maHa cucTeMa TelleoOpaboTKHM CTaTMCTMUECKO# MHbopMma-
LMK, OOCNYXHBalOLlas TOCYIApCTBEHHBIE U PeCnyOJMKaHCKUE OpTraHbl
cratucTuku. C 1980-x rr. pasBuBaeTcst MPOrpaMMKpPOBAHUE 1S JIOKAJb-
HbIX BeluMCaUTeNbHBIX ceTeit (JIBC).

JIBC — 370 KOMMYHMKAlLIMOHHAsl CUCTEMA, KOTOpaa MOLAEPXKUBALT
B Ipeaesax OJHOIO. 3[aHUs UM HEKOTOPOH OrpaHMYE€HHONH TEPPUTOPUM
OJIUH WM HECKOJbKO BbICOKOCKOPOCTHBIX KaHaMOoB nepefayu nHdopma-
MU, TIPENOCTABISAEMbIX A0OHEHTCKUM CHCTEMAM IJIst KPATKOBPEMEHHOTO
nonb3oBaHus. K 1990 r. axcryatuposanoch cBbilie 0,5 MJIH cepBEpOB U
S MAH paGodux cTaHuMi, paboTaiowux Nnoa ymnpasieHuem ceteBblx OC
(HanpuMep NetWare komnannu «Novell»).

IobanbHble BBIYUCIWTENbHBIE CETU — 3TO CETHU, HCIOJb3YIOLLHE
nHpopMaumMOoHHble pecypchl JIBC, pacnonoxeHHbIXx Ha 0OAbLIOM pac-
CTOAAHWHW ApPYr OT Apyra (repenaya OCYLIECTBASETCS ¢ MOMOLIbIO Teje-
(oHHOM ceTH Yepe3 MoAEMbl MW MO BblieieHHbIM, KaHallaM). Haubonee
TonyJ/sipHOi ABNseTCsl ceTh MHTepHer, npeacrasisiiowas coboi obue-
MHPOBYIO COBKYIMHOCTb Ce€Teli, CBs3bIBaloLLasi Mexay coDoi MUIINOHbI
KOMIbIOTEPOB.

Cety no3sosinim 3PGHEKTUBHO UCTONb30BATH aNnapaTHbie CPeacTsa,
MporpaMMHbIe CpeaCTBa U TAKKE MHOFOMOJIb30BaTe/IbCKUE CUCTEMBI, KaK
3JICKTPOHHAs Moyta, MHPOPMALMOHHbIE CUCTEMbl Ha OCHOBe 6a3 naH-
HbIX, TeleKoHPepeHUHHU U Ap. Ocoboi NONyAsIPHOCTHIO ONL3YETCH CHUC-
TeMa WWW (World Wide Web) — BcemmpHasi naytuHa, T. €. BCeMUpHasi
pacnpejeneHHas 6a3a runepTeKCToBbIX JOKyMeHTOB. [lonp3oBarenm, nc-
MOoJib3ysl [Nl NPOrPAMMHUPOBAHMST SI3bIK TUMEPTEKCTOBOW pa3METKH
HTML, co3nalor cBOM CaiThl 11000H TeMAaTUKH W NerKO MOTYT fOayyaTb
MHOroobpasHyio MH(pOpPMauMIO, OOLIATECS C MUINTUOHAMM MOAL30BaTe-
el KOMMbIOTEPOB. B OyayiieM naaHupyeTcsi MacCoBOE MCIOJb30BaHUE
TaK Ha3biBaeMbIX WH(opMaLMOHHBIX poboToB (Knowbot) — HOBBIX cuc-
TeM MOMCKa M 00paboTKn MHGMOPMALMU B CETH, B OCHOBE KOTOPBIX UME-
IOTCSL YXK€ 3NEMEHThl 3KCMEPTHBIX CUCTEM, MO3BOJSIOLUIMX AHANU3UPO-
BaTb UCKOMYIO MH(OPMALKIO U rOTOBUTH €€ 1Sl Bblaadu B opme rpe-
3eHTaLMM. _

C MHTEPHETOM TECHO CBfI3aHbl MOHSITUSL «KMOEPMPOCTPAHCTBO» W
«BUpTYaJibHast peaNbHOCTb». Kubepnpocmpancmeom Ha3bIBAIOT COBOKYII-
HOCTb BCEX CUCTEM KOMMBIOTEPHBIX KOMMYHUKAUUl U MOTOKOB UH(Op-
MaUMM, LUMPKYJUPYIOINX B MUPOBLIX CeTSX. BupmyaabHas pearvHocms —
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(haHTaCcTMUECKUIT MUp, CO3daBaeMblii Ha DKpPaHEe KOMIbIOTEpa, obpasbl
peaIbHOTO MUpa M MPOLECCOB, B HeM mnpoucxousiux. C aTuMH obbek-
TaMM W MPOLIECCAMU MOXHO pafoTaTh KakK C peabHbIMH,  NPOBOLMTH
Pa3MyHblE HCCIENOBAaHUS, MUMUTHPOBATH BCEBO3MOXHbBIE CHUTYALIMM,
CO3/1aBaTh MPEKPACHDBIE TPEHAXEPHI A MPUMEHECHHUS MONYYEHHBIX Ha-
BLIKOB B peanbHOCTH. Tlosie desTenbHOCTH AISt IPOTPAMMUCTOB OrpoM-
HOe, MO3TOMY OOILUECTBO 3aMHTEPECOBAHO B BLICOKOKBANIUDHUIIMPOBAH-
HBIX CHeLIMAIUCTAX 3TOTrO NMpodust.

‘:-_,ﬁfumﬂ” FAL IOW s vt VhlbeTe
Iveni bycnng Cregt Fprer
i e i3

ik,

i

i
nasa 1 0. Ny ,87128 f
OCHOBHbIE 3]1EMEHTI:T T ——=t
nMPOrPAMMMHPOBAHUA

1.1. YnpasneHne KOMMLIOTEPOM C MOMOWLIO NPOTrPamm.
CucTeMa KOMaH[ McrnionHuTens. Anroputmel. Mporpammal.
MaluMHHble KORb!

Ipouecchl ynpaBaeHUa B pasinuHbIX CUCTEMAX CBOAATCA K peanun3sa-
UMM ONpeleeHHbIX arOPUTMOB. Az20pumm — OLHO U3 QyHIAMEHTANb-
HBIX NMOHATMIA MPOrpaMMUpPOBaHMsl, BKAIOYAIOLWIMNA COBOKYNHOCTb MNpa-
BWI M yKaszaHuii, chOPMYIMPOBAHHBIX Ha HEKOTOPOM $3bIKE M Hanpas-
JAEHHBIX Ha [NOCTUXEHME OMNpele/ieHHOW Lenu (NpuMep — peLenT,
nporpamma).

C0BO «aNrOpUTM» MPOUCXOAMT OT algorithmic — naTuHckoi Qop-
Mbl HaNMCaHUsl UMEHM Beamkoro matematuka IX B. Anb Xope3mH, KOTo-
pblit chopMY/IMPOBaANl MpaBUia BLIMONHEHMSI OCHOBHBIX apudmeTnue-
CKUX NEHCTBUI Hal MHOrO3HaAYHBIMH YUCIAMMU.

C NOHATHEM <«aNTOPUTM» TECHO CBSI3AHO MOHATUE <«UCNOAHUMEND>.
Y106bl 1OCTHYD UETH, AATOPUTM AOMKEH ObITb KEM-TO WIW YEM-TO WC-
MOJHEH. DTO MOXET ObITh YEAOBEK, MEXaHWYECKOE YCTPOMCTBO, poOOT,
KOMIbIOTEP M APYTHE, CMOCOOHbBIE MOHUMATDL U BBIMOJHSITE KOMAHABL &Ji-
roput™a. Kaxnablii MCMOjHUTEND MMEET CBOK) CUCTEMY KOMAaHA — KO-
HeYyHbIAi mepedyeHb AOCTYMHBIX MOHMMAHMIO YKA3aHUI. DTa COBOKYI-
HOCTb KOMaH[ HasblBaeTcsl cucmemoil komand ucnonnumens (CKH).

ITpumep. PoboT n0MKeH BLINONHUTDL Cleyiollee 3agaHue. NPoaBUra-
SICb MO LEXY, B3Th AETab M YCTAHOBUTD €e€.

MpeacraBumM Lex B Buie KIETOK (pabounx nonei), no KOTOpbiM 10~
XEH MNpoaBurathcs po6oT. CTPeKM yKasplBalOT HAMpABJIEHHE €ro NBM-
xeHus (puc. 1).

Ucnonnutens neicteyer (hOpMajbHO (He BHUKas B COAEPXAHUE,
BbIMOIHAET HEKOTOPbIE TNpaBW/a, MHCTPYKUMM), HO nonyuyaer tpebye-
Mblit pesyabrar. CiieloBaTe/bHO, AIFOPHTM DOpPMAIU3YET NPOLECC pe-
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CKu

Bnepen — nepexon Ha nepseyto KNeTKy

B NPSAIMOM HanpasneHuu.

Bnpaso — nosopoT Ka mecte Ha 90° BnpaBso.
Bnepen — nepexon 4yepes ogHy KNetky

B NPAMOM HanpasneHuu.

? >0 BasaTe — 3axBaT o6bekTa.

S

YcTaHoBUTL — ycTaHoBKa 06bekTa
B AaHHON KNeTke nons.

Puc.. 1

LIEHMS 3alavyu, TO3BOJISAS MEXaHMYECKM MCIONb30BaTh KOMAaHAbl aJro-
pUMTMa B yKa3zaHHON nocjaenosate]bHOCTU. UTak, alroputM — MOHSATHOE
A TOYHOE MPEANUCAaHME MCTIIOJHUTENIO COBEPILIUTDL IOCNEn0BaTeIbHOCTh
JEUCTBUHM, HampaBleHHbIX HAa JOCTUXEHUE MOCTABAEHHON LIEH,

AJIFODUTM [OJIKEH ObITh HOHAMHbIM, OUCKpemHbiM (COCTOSITb U3 OT-
AEJTbHBIX 3AKOHYCHHbBIX KOMAHA), pe3yasmamuenbim (BbINONHATLCA 34 KO-
HEYHOE YUCNO LUATOB), onpedeneHHvim (KaXIasg KoOMaHaa W NpPaBUiIoO ai-
TOPUTMA JOJXKHbI ObITh YETKMMM, OJHO3HAYHBIMHM, HE OCTABISIOLLMMMU
MecTa JUTS TPOU3BOa).

Buas! n 3anucb anroput™oB. CylLIECTBYIOT alrOPUTMbI paboThl ¢ Be-
JIMMMHAMHA — YUCTIOBLIMH, CHMBOJBHBIMH, JIOTMYECKUMM U aNTOPUTMbI
paboThl «B 0OCTAHOBKE» (Hanpumep poboT). ‘

OHU JOMXHB! ObITh 3aNMCaHbl Ha aJrOpUTMHUYECKOM SI3bIKE, T. €.
MpeacraBieHbl B BUae rpaduyeckoro U (WJIM) CAOBECHOIO OTMCAHUS,
TabJMLbL, 10CTEA0BATENBHOCTU (POPMY.I, Ha YUeOHOM AITOPUTMHYECKOM
SI3bIKE, SI3bIKE MPOrpaMMHpoBaHUs. MHOrAa MX 3alMChiBAIOT HA MCEBLO-
Komax (CreLuManbHbIX SI3bIKAX).

ANTOPUTMUYECKHUI S3BIK — 3TO CHCTEMa 0O0O3HAYeHM M IMpaBui
Ans eIMHOOOPa3HOM 1M TOUHON 3alMWCH aIrOPUTMOB M UX MCIOJIHEHUS.
SI3bIK 3afIMCH afifTOPUTMa J0JIKEH ObiTh MOHATHBLIM 1S YETOBEKA.

Haubonee pacnpoctpaHeH crieuManbHblit rpaduyeckuit s13bIK ONM-
CaHusA anfOPUTMOB — CTPYKTYpHble cxembl. Cxema B CTaHaapre Omnpene-
JieHa KaK «rpadryeckoe NpeacTaBieHHe onpeleeHUs, aHaiu3a Uiy me-
TOJA PeLUEHUs 3a/1auM, B KOTOPOM HMCIIONb3YIOTCS CUMBOJIBI A8 0TOGpa-
JKeHMs1 ofnepauui, TaHHBIX, MOTOKa, 000pyaoBaHUd U T. A.» CylUeCTBYIOT
CXEMbl JaHHbIX, APOrpaMM, paGOTbl CUCTEMbI, B3aUMOAEHCTBHUA IpPO-
rpamMM, pecypcoB cucTeMbl. CxeMbl 00€CeynBaloT HArMSIHOCTb, YUTae-
MOCTb, OTOOpaXXeHUE MOCAEAOBATENbHOCTH BbIMOJIHAEMbIX TMPOLIECCOB.
CxeMa — 3TO OpPUEHTMPOBaHHBIN I'pad, cTpeakaMu (MK JIMHUSAMM) yKa-
3bIBAIOLLMIT MOPAAOK UCNONHEHUA KOMaHA alirOpMTMa, a BepLUMHbI (CO-
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ObiTHA) Takoro rpada rpencTaBaeHbl reoMeTpuiecKUMn GUrypamm, xo-
TOpbIe Ha3blBAIOTCS CHMBOJaMM. Hampumep, Hadano W KOHell 3arucy
anroputma 0603HavyalOTCs OBAJIOM, AaHHble (HOCUTEAb KOTOPBIX HE OI-
peneneH) — mnapaijenorpaMmMoM, npouecc (06paborka AaHHbIX 1106010
BUOA) — B BMIE NMPSIMOYTOJBHMKA, pelleHUue (Mau MyHKLMS nepekoya-
TEJIbHOIO TUMA, HANpUMEp YCI0BHE) — B Bule pomba M T. 4. (puc. 2).
CTaHaapT Ha 3TOT crneuManbHbiil rpaduyeckuil A3bIK AAS 3aNUCH LaH B
ECIIA (Eavuas cuctema nporpaMMHOM AOKYMEHTaUMW, cTaHnapt —
[OCT 19.701—90). ‘

e

Puc. 2

B ocHOBE MOCTpOeHMs aJrOPUTMUUYECKUX CTPYKTYD JEXHT Teopema
CMPYKMYPHOO NPOSPAMMUPOBAHUS, BKIIOYAOIAS CleYOLIUE OCHOBHbIE
MPUHUMIIbL
® BCSKU{ peajibHbIi aIrOpPUTM MOXET ObITh MOCTPOEH C MCIONbL30-
BaHUEM Tpex Oa30BbiX DAEMEHTOB. CHEAOBAHMUS, BETBJICHUS H
LUKIA;

e 100as aNropUuTMHYECKasi CTPYKTypa, cocTosiias U3 6a3oBbiX aie-
MEHTOB, MOXET ObITb NMPEACTaBleHA KaK €AUMHbII MPOLIECC;

® AJTOPUTM MPOEKTUPYETCS] MO HUCXOASILEH CXeMe;

® T103TaNHOE YTOYHEHUE MM IOLIAroBas ACTANU3ALUS AIrOpUTMA.

B rpacguueckoit popme 6a3oBbie BEPILUMHBI MOTYT ObITb OBHOTO M3
Tpex THUMOB:

¢ (QyHKUMOHaNbHas (OAMH BXOA M OIOWH BBIXOA);

e npeaukatHas (OAMH BXOJ M Ba BbIXOAA);

e oDbenuHsIOUIasl (1Ba BbIXOAA Y OAWH BXOA, NMEPENAOIUIA YNpaB-

JIeHWe OT NMEPBOFO U3 ABYX BbIXOMOB).

W3 naHHBIX 21€MEHTAPHBIX CXEM MOXHO MOCTPOUTb YEThIPE CXEMbI
OCHOBHBIX AITOPUTMUUECKUX CTPYKTYP, UMEIOIINX 0COD0E 3HAUEHUE An
MPaKTUKKU aJITOPUTMHU3ALIMMK,

Cxema g Ha puc. 3 — camas mpoctasl CTPYKTypa alropyrma — 370
MOC/J€00BATENBHOCTL, €C/IM KOMaHbl CAeAYIOT O4HA 3a APYroil B €CTecT-
BEHHOM Topsnke. Takoil anroputMm Ha3blBaercsl AunenHsiM. 3necb S1 mn
S2 — HekoTopble cepuH KoMaHa (S — DYHKUHOHANBLHBIE BEPLUUHbI).

Cxema 0 Ha puc. 3 — CTpPyKTypa, B KOTOpPOiH MOPSIAOK CilenOBaHUs
KOMaHA onpenensiercsl B 3aBUCUMMOCTH OT Pe3yabTATOB MPOBEPKH HEKOTO~
pbix ycnoui. Takoil airopuT™M Ha3biBaeTCs pasgemeasiowumcs. B anro-
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Komnosuyus
unm ‘
Ccneposanune AnbTepraTtuea Utepayus WTtepayusi
(passurnka) Uunkn nkn
¢ npeagycnosmemM € NOCTYCNOBUEM
a 6 8 2

Puc. 3. CxeMbl OCHOBHBIX aJTOPUTMHYECKHMX CTPYKTYD: @ — JIHHEHHbIA ANTOpUTM;
6 — pasBeTBJIANLIMIACA AITOPUTM; 6, 2 — UNKJIHYECKHE AJITOPUTMbI C NIPEIYCAOBHEM
H MOCTYCJIOBHEM COOTBETCTBEHHO

PUTME pazeemeaaiuelics cmpykmyps! NEHCTBUS 3aNUCBIBAIOTCSl HE M0OI-
pAfl, a B 3aBUCUMOCTH OT BbINOJHEHUS (HEBBINOJIHEHHUS) HEKOTOPOTo yC-
JoBus. 3aechk B — ycnoBue (rnpeauMkarHas BepLUMHA), B 3aBUCUMOCTH OT
uctunHoctu (T) mnam noxHoctH (F) KoTtoporo ympabjieHUe nepenaeTcs
MO ONHOM U3 ABYX BeTBei. ObbeauHsOIIas BepllnHa 0003HaYeHa — O.

CxeMbl 6, ¢ Ha pUC. 3 — CTPYKTYpPbI, B KOTOPbIX MOJYYEHUE PE3Yilb-
Tata oDecrneyuBaeTcsl MHOTOKPATHbIM MOBTOPEHUEM OAHMX M TeX Xe
onepauuii. 3T0 — yukAuYeckue JIrOPUTMBI C TIPEIYCIOBUEM U MOCTY-
coBKeM (0 HUX noxpodHee cM. 1.3).

Cxemy (6J0K-CXEMY) anropuiMa MOXHO M300pasuTh, Hanpumep,
BbI3BAB 4€EPE3 MEHIO TEKCTOBOro mpoueccopa MS Word komaHabl:
Bua — [laHeau MHCTPYMEHTOB — PUcCOBaHMe ¢ MOMOILBIO Aemogueyp
(rpynna Bbrnok-cxema), rae npeiacTaB/iieHbl HauepTaHMsS BCEX CTaHAapT-
Hbix GUryp u ux obo3HaueHmsa. Haanucu B purypax cienyer co3matb ¢
nomoiibio komaHa: Bectaska — Haanuce.

TunoBas 650K-CXeMa alrOpUTMA AuUHeliHOU CTPYKTYPbI MOKa3aHa Ha
puc. 4. TunoBag O10K-cXema ITOPUTMA Pazgemensiowelica CTPYKTYpPbl
NpeacTaBieHa Ha puc. 5.

B cxeMe pa3BeTB/IEHHS aropMTMa OMNepalMio MPOBEPKH YCIOBUS
BBITIONIHSET JIOTUUECKHI BJIOK, M300paXeHHbI poOMOOM, BHYTPH KOTOpPO-
ro yKa3biBaeTcsl MpoBePsieMOe yCA0BME (OTHOLUEHUE), U UMEETCS] /1BA Bbl-
xoaa: JA u HET. Ecau ycioBue MCTHHHO, TO BhIxonuMm Ha A, eciu
goxHo — 1o HET. Tunosas Onok-cxemMa ajroputMa UMKJIMYECKOi
CTPYKTYpPhI 11IOKa3aHa Ha puc. 6.

ITpumepbl G10K-CXEMBI IMHEHHOrO AIFOPUTMA AISl PEILEHHSA KOH-
KPETHBIX 33184 CM. Ha pUC. 8, Pa3BETBASIOLLEroct — Ha puc. 7 u 9, uuk-
Jimyeckoro — Ha puc. 10.
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Beon
AAHHbIX

Beog
LaHHBIX

Oencreue 1
+ Ycnoeve
fencTaune 2 ‘

OeicTeme 2

Bbisog
pesynsTaTos

Punc. 4 Puc. 5§

Bsoa
[aHHbIX

Oa

Beog
OaHHbIX

Dencraune 1
- Teno
+ yukna
Leiictene 2

BeiBOG
pe3ynbTatos,

Puc. 6. Brok-cxeMbl 21TOPHTMOB UAKIHYECKOH CTPYKTYPBI:
a — UMK C NPeaycioBHeM; 6 — UMK C OCTYC/OBHEM
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ITpumepnl BAOK-CXEMbl JITOPUTMA LUMKIIMYECKO CTPYKTYPbI C TP -
YCJIOBMEM U C MOCTYCJNOBMEM ISI PELUEHHS] KOHKPETHOM 3agauu npe-
CTaBJe€Hbl COOTBETCTBEHHO Ha puc. 14 u 15.

s cocTaBieHusl alrOpUT™Ma Cleayer:

® OCMBICAUTL ycjioBusi (TpeOOBaHMS) 3alauM, T. €. BbIAICHUTb, YTO
SABAAETCS MCXOAHBIMM AAHHBIMM, KAaKME W3 HMX NONYCKAIOTCA B
3a/1ave, YTO SIBJISIETCH Pe3y/1bTatToOM; '

® COCTaBUTb CTpOryio (hopMyaHMpOBKY 3agauu Mo -clieaylowei dop-
Me: 3ajiaya, apryMeHTbl, OTPAHUYEHMUS, Pe3YabTaThl;

e 3anucarth OMWCATENbHYIO YacTb aNropUTMa M HaMETUThb IUIAH pe-
LIeHMs, T. €. MPOLEAYPHYIO 4acTh, COCTABUB €€ B MPOU3BOJIbHOM
cJoBeCcHOM - opme;

e Iepenvcarh alrOpUTM, UCIIONb3Ys AONYCTUMBIE ANA Npeanoaarae-
MOTO UCnOAHUNEAS KOMAH/Ibl, OCTaBJIsIS HESICHBIE MECTA;

® MHOIOKPaTHO IepernchiBaTh AJIFOPHUTM, KaXAbli pa3 yaessas BHU-
MaHUe BONIPOCAM, OCTaBUIMMCS OT Ipe/bIIyUIero lara, 6ojee Me-
KMM JETasfM, MOKa HE MOJYYUTCH TEKCT, 10 KOTOPOMY MOXHO TMH-
carb NporpaMmy Is ucnoanumens (He 0083aTe1bHO KOMIBIOTEPA).

Ot aaropurMa K mporpamme. UTo6bl anroput™m cran noHsteH DBM,
ero cjlelyeT 3akodupogams — MEPEBECTH Ha CTPOrO POPMaNTU3OBAHHbBIH
A3bIK, T. €. S13bIK MporpammupoBaHus. KoanposaHue — npouecc n10c¢Ta-
TOYHO MeXaHU4eCKMH, HO TpebyeT TBEpAOro 3HaHWUsi KOMaHa U CHMHTAaK-
CHCa S3blKa NMPOrpaMMUPOBAHUSI,

ANTOPUTM, 3allMCaHHbII HA A3bIKE MPOrpaMMMPOBAHUA, HA3BIBAETCS
npoepammoli dag IBM. S13biku 3TH DopManbHble, CMELUMATLHO CO3MAH-
Hble I OOLUEHUs 4e0BEKA ¢ KOMNbIoTepoM. Kaxabii #3eic npoepam-
Muposarus umeer andaBuT, CIOBAPHLIN 3anac, rpaMMaTHKY, CHHTAKCHMC
W CEMaHTHKY. Aagpasum — (GUKCUPOBAHHbIH HabOp CHMBOMOB, AOMYC-
KAeMbIX [UIs1 COCTABAEHUS TEKCTA MPOrpaMMbl Ha 3TOM s3blke. Cunmak-
cuc - CHUCTEMA MNpaBWl, OMNpENeSsIOUIMX NOMYCTUMbIE KOHCTPYKLMH
A3blKa nporpamMmMuposaHus u3 OykB andasuta. Cemanmuka — cucTema
npaBMJl OHO3HAYHOTO TOJIKOBAHUSA OTAENbHBIX SI3bIKOBBIX KOHCTPYKLLMIA,
MO3BOJIAIOLLMX BOCHPOU3BECTH BBLIMOMHEHHUE Mpolecca oOpaboTKH AaH-
HbIX. Ecnyu nporpamma HanucaHa B MalUMHHBIX KOZAX, TO OHA MOXET
cpa3y ucnosHsaThess OBM. Ho nucath takne nporpamMmbl CI0XHO, OHH
O4YCHb IPOMO3JKH M IUIOXO BOCHPUHHMMAIOTCS uejoBekoM. Ecnun ¢op-
MaJbHBIN A3bIK, Ha KOTOPOM HAaIMcaHa Mporpamma, XOpOLUO MOHSTEH
4€JIOBEKY, HO HE MOXET cpa3y ObITb BOCMPHHSIT KOMIbIOTEPOM, TO CO3-
DaloT crieUMabHBIE MTPOrpaMMbl (TPAHCAATOPB: KOMIUAATOPLI MU HH-
TEPINPETATOPhl), OCYLUECTBSIOILNE ABTOMATHYECKHUI TIEpEBO MPOrpamm
C f3blKa MPOrpaMMMUPOBaHUSI B MALUMHHbBIE KOAbI.
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[1pennosioxXuM, uTO ucnosHumesem alroputMa obyaetr OBM, 1. e.
3EKTPOHHbIA -aBTOMAT. KOMITbIOTED, K COXAJIEHMIO, HE BOCIIPUHHUMAECT
KOMaH/bl . HA €CTECTBEHHOM si3bike. Jlist ynpaBAeHUsi KOMIbIOTEPOM He-
00X0IHMO OCBOMTH CilelMa/bHbIM KOMaHAHbIN s3biK. BHYTpH cebs Kom-
NBIOTEP COCTABASIOMMY €r0 MUKPO3JEKTPOHHBIMU YCTPOICTBAMM KO-
MaHllyeT HAa BHYTPEHHEM MALUMHHOM SI3biKe, YAOOHOM U1l MHUKPOINEK-
TpoHMKH. JliogaM TpyaHo oOWAaTLCS HA 3TOM $3biKe, €ro MOHUMAKT
TONLKO crieuManucTbl. JInsi obweHuns: Mexany KOMIbIOTEPOM W YEJIOBC-
KOM, TOYHE€E, Ui MPUKA30B KOMIMbLIOTEPY UTO-TO AejdaTb, U300pETEHbLL
crieualbHbIe SI3bIKM, Ha3BaHHbIE s3bIKAMW MporpaMMMpoBaHusl. Ha
STHX $A3bIKaX COCTAB/ISIOTCS MPOrPaMMbl — COBOKYMHOCTH KOMAHA 14
ynpaBaeHuss komnbiotepom. o 1980-x rr. KoMnbloTeEPbl KCMOAL30Ba-
JIUCh 11 MaTeMaTMYeCKUX U TEXHUUYECKUX pacueToB U JEHUCTBUM € 3KO-
HoMuueckoit mHpopmauneid. C 370l Ueablo OblIM pazpaboTaHbl MPo-
0IeMHO-OpUEHTHUPOBaHHbIE SI3bIKU Mporpammuposanust (Fortran, Algol,
Cobol). [lansHeitluee pa3BUTHE SI3bIKOB Aenano ux 6onee yHUBEpCaibHbI-
MM, MO3BOJSIIOIMMH COCTAB/ISITL fIporpaMMbl st 1100bIX WHMOpMaun-
OHHBIX AEUCTBUI, yIpaBaeHHs MeYaTblo, PUCOBAHUS UEPTEXEN, BOCNPO-
M3BeaeHus1 3BykoB u T. A. Ceityac KBanmduuupoBaHHblE NONbL30OBATECIU
MCMNONB3YIOT 2—3 KOMAHAHbBIX 3blKa: AAst npogeccuonanos — C, juis
obyuenmsi — Pascal, Basic.

[Ipoepamma — ynoOPSINOYEHHBIA CMMCOK KOMaHA (MHCTPYKLURA,
BKJ/IIOUAIOLUMX OMEPATOPbl U MapaMeTpbt) HA SI3bIKE NPOrPAMMUPOBAHUR.
Takast mporpaMma Ha3blBACTCS UCXOOHBIM MEKCMOM VTN UCXOOHBIM KOJOM.
Anga peanuzauuy nporpaMMbl OHa JOJKHA ObITh OTKOMIMIMPOBAHA, 1
pesyabTaTe yero oopasyercst o6sexmHbil KOO, 3aTIMCAHHbLIM B MAILIMHHbIX
Kogax. [Ans INOAKAIOYEHUS K MPOTPaMME HEOOXOAMMBIX CTAHAAPTHBIX
npoueayp M QyHKUMH UCHOAL3YIOT NMporpammy pedakmop ceasell, KOTo-
pasi BbIMOJIHSIET 3Ty padoTy, M3BaeKasi U3 OMOJIMOTEK CTAHAAPTHBIX NON-
nporpamMMm HeoOXoAMMble U BCTaBNSISI UX B OOBEKTHBIN Koa. [lonyueHias
NporpaMMa Ha3biBACTCSl UCHOAHAEMbIM KOJOM W SIBISICTCS yxXe paboyei
npoepammoli, KOTOPYl0 MOXHO 3aMyCTUTh HA McnojiHeHue. Last sanucu
HMCXOAHOTO TEKCTa NMPOrpaMmbl NMpexae BCEro HEOOXOAUMBI TPH MPOCTbIC
KOMaH/Ibl: MpUCBaMBaHuWeE, BBOA, BbiBoA. KomaHna npuceaueanus cnyxut
ANs1 UBMEHEHHS COCTOSSHUSI OOBEeKTOB anroputma U 0003HauaeTcs, Ha-
npumep B s3bike Pascal, cumonom = (Hanpumep, X:=1, A:=B). Ko-
MaHIbl 6600a-66/600a HEOOXOAVMBE [T CBA3K DBM ¢ BHEIWUHUM MHUPOM.
3TU KOMaHbl OTHOCSITCSl K Pa3psily OCHOBHbIX U PEAIU3OBAHHbLIX B JIIO-
601 mMalurHe. OCHOBHOU eAMHMLEN NMPOrpaMMbl, BBIMOMHSIOLIENH OMNpe-
Je/NeHHbIE AeMCTBUS Hal JAHHBIMU, SIBAsieTCsI onepamop. Onepatopb! Obl-
BAIOT yripapssitouimMe U oopadaTbiBalome.
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B nporpammax ans - 3BM ucnoab3yloTcs omnucaHus 0ObEKTOB Cie-
IOYIOLUMX THIIOB: HLEJbiE, BELUECTBEHHBIE, IUTEPHbIC (CUMBOJIbHLIE) U OP.
C KaxIbIM THIIOM CBfI3aH CBOM cnocob npejacTtaBieHUs oObekTa B Namsi-
™M DBM. S

OcHoBHas CTPYKTypa NporpaMMmbl Ha g3bike Jlackajib MMmeeT cie-
IOylollue pasjiesibl: 3arojoBOK, ONMCAHHE JaHHbIX, HAYal0 MpPOrpamMel,
ONepaTopsl, KOHEL MPOrpaMMbl. ‘

3aech NMpUBEACH NIPUMEP 3aMUCU AITOPUTMA HAa yueGHOM anropur-
MHYECKOM sI3bIKE U TporpaMmbl Ha s3bike lackanb ang peuieHusi KOH-
KPETHOHN 3a1auu. ‘

Ilpumep. HaiiTn nepumetp ¥ miowaab Kpyra paauyca R.
ApryMEHTBIL:

R — pannyc Kpyra, BeLIeCTBEHHOE YUCO.

PesynbTars:

L — nepumeTp Kpyra, BELIECTBEHHOE YUCIIO;

S — nuowank Kpyra, BeLECTBEHHOE YHMCIIO.

Anr [Mapam (Bewr R, L, S)

Apr R

Pes L, S

Hau
Bson (R)
Onpeaenuts nepumerp L:= 2[1R
Onpenenuts miowans S:=MR2
Buison (L,S)

Kon

Program Prim-1 (Input, Qutput);

const ‘

P=3.1416

var

R, L, S: real;

begin
readln (R); {BBOL R}
L:=2* P;*R,; {BbluMCNEHME L}
S:=P;*sqr (R); {BbiuncineHue S}
writeln (L,S); {BeiBon L u S}

end.

[TporpamMmel, 3amucaHHbie Ha JNIOGOM sI3bIKE MPOrpaMMMpPOBaHMS,
CHayasa ¢ MOMOLIbLIO TPAHCAATOPOB NEPEBOAST B MAUlUHHbIL KOO, A C 10O-
MOLLBIO TPOrpaMM-OTAAAYUKOB, IO3BOMAKOIIMX HAXOAWUTh OWUOKU B
NporpaMme, MOXHO NMOCMOTPETL BO BPEMsSI paboThl €e MalMHHbBIE KOMbI.
MallunHHBI! Koa 3aNUChIBAETCS B IHECTHAALIATEPHYHON CUCTEME CuYUCe-
HMS, NBY3HAYHBLIMU YMCAAMKW Wau 00O3HauYeHMUsIMU (HampuMep, 33, 41,
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45, C0, F6 n 1. 11.), KaXIOMY M3 KOTOPbIX OTBEICH OaMT, HAXOdsLLUUICS B
CBOEH siueiike mnamsaTu. TakuM oOpa3om, nporpamMMa B MallMHHOM
Koae — 3T0 Habop 6aiiToB, KOTOPhIE NPOLIECCOD NMOHMMAET U UX Da3iM-
yaet: KOMaHbi, YMcaa, CUMBOJbI, aIpeca.

Bonee MOHATHBEIM MPOrpPaMMMCTaM, YUEM MALWIMHHBIA KOA, SABISIETCS
CMEUNAbHbIA KOO — K00 accembaepa. OH 3aMMCbIBAETCA B BUAE MHEMO-
Huk. Kaxaas koMaHna — MHEMOHMKA (COKpalleHHble CJI0Ba AHFIUM-
CKOro si3bika). Hanmpumep, MallMHHBIA KO, MPEACTaBACHHBIH YMCIOM
93 B Bule MHEMOHMKHM, 3anucbiBaeTcs kak EXCHG BX, AX 1 o3HavaeT:
oomensats (EXCHG) conepxumoe perucrpos BX u AX. MHorna cuc-
TEMHble MPOTrpaMMBbl TMUILYT Ha accembiepe, a MOTOM NEPEBOASIT B Ma-
LIMHHBIA Kol — acceMGaMpoBaHMEe WIM HaoGopoT, yToObl Jervye ObLIO
4YMTATh NPOrpaMmy, BBIMIOJHSIIOT AUcCacceMOIMpPOBaHUE,

[IporpaMMbl NMULIYT CHEUUANIUCTHI — TMPOTPAMMMCTHI, T. €. JIIOAHU CO
CIELUUATLHOM MOATOTOBKOW, WMEIOILIMEe Hay4yHblE 3HAHUS W Bjlagcloulue
ONnpe/icACHHBIM UHCTPYMEHTapueM B obnactu co3nauus nporpamm. Bua-
yane nporpaMMMCTbl paGoTanu TONBKO C NMPOLECCOPOM, KOTOPbIt NOHU-
MAaeT onpeaefeHHbIH (M Kaxablii TMI nipoueccopa CBOM) YUCIOBOW Ma-
IWMHHBIA Kog. Kaxablii TMR mpoueccopa MMeEeT CBOIO CUCTEMY KOMAaHA,
M3 KOTOPbIX M CO3AAIOTCSI KOMIBIOTEPHBIE Mporpammbl. Ho mawmHHbie
KOAbl CJIOXHbI /15 BOCIIPHSITUSL Y€IOBEKOM, NO3TOMY MOCTENEHHO CTAH
pa3BUBATLCS A3bIKM, Donee MpUOIMKEHHbIE K €CTeCTBEHHbIM. TIporpam-
MUCTBE CTaJIM MHCATh MPOrPaMMBbl (npoepammuposams) B ynobHoH dop-
M€, Ha MOHSITHBIX UM $I3bIKaX MPOrpaMMHUpPOBaHMs. A HanMUcaHHbIE Cre-
HHMAJIbHBIC MPOrpaMMbl, KOTOpble MOTYT MPOYUTAThH TO, YTO HANUcas
MPOrpaMMUCT ¥ MEPEeBeCTH B MALIMHHBIE KONbl, CTAIM UHCTPYMEHTOM
1porpaMMuUpoBaHus.

INocTeneHHO NporpamMMbl HaKanauBIMCh, OCOGEHHO Ha MpPOLIECCHI,
BbITIOJIHSIEMbIe HauboJiee YacTo (HanmpuMeEp BBOA JAHHbIX C KJABUATYPbl
M BbIBOJ MH(MOPMALIMK HA 3KPaH U T. A.). Takue HeGosblIMe MPOrPaMMbl
(npoueaypbi) Ha3bIBAOT cmandapmubimu. B HacTosliee BpeMs nporpam-
MUCT MPU CO3AaHUU GONbLIOH MporpaMMbl obpaluaetcs K 6MbInoTEKaM
CTaHIAPTHbIX MPOrpaMm, M3BJIEKAET HEOOXOAMMBIE MPOrpaMMbl-NpoLE-
Aypbl M BKJIJOYAET UX B CBOIO MPOrpaMMy. DTO 3HAYMTENbHO obneryaer
TIpoLiecc MporpaMMHUpOBaHUSs.

C camoro Hayaja cnenyeT BbIpaboTaTb XOPOWMI CTUIIb NPOrpaMMK-
popaHust ¥ odOPMIEHHUS MPOrpaMM: NMpH CO3AAHUKM 1aBaTh UM COAEpPXKa-
TeAbHble UMeHa (MAeHTN(MVKATOPDI), UCIIONb30BaThL CTYNEHYATYIO (hopmy
3aMuCcH, KaxIblil Oreparop pa3MellaTh Ha OTAEAbHOM CTPOKE, NaBaTh SIC-
Hble KOMMEHTApHH, pPa3MELLATh TEKCT NMPOrpaMMbl TOJIbKO B paMKax 3K-
paHa ¥ T. 1.
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KoHTporsbHblie BONPOCHI

Y1o Takoe anroputm?

H1o Takoe cucTema KomaHg ucnonHurens?

Hro TaKoe rpadmyeckuit 93biK ONUCaHK] anropuTMOB?

Hro Takoe nporpamma ans IBM?

Kak oT anroputma nepeiiti Kk CO30aHMIO NPOrpPamMmbl AN KOMNbrOTepa?l

[ R O O R

1.2. O6uiHe NOHATHA O COCTABNEHWM NPOrPamMMbl M dTansbl
ee pa3pabotku. PasfeneHme nporpammbl Ha HacTH

Jobas 3amaya HauMHAETCsSl CO CIOBECHOrO OMMCAHUSI, KOTOPOE Ha-
3LIBAETCS YCNIOBUEM 3amadu. anee ycioBue cielyeT HOpManu3oBaTh,
T. €. TaK 3anucarb crieuudrKaLnIo, YToObl e MOXHO ObLIO PELINTh Ha
komIptoTepe. PopManuzauueil yCaoBUS HAYMHAECTCS 3TAIN, KOTOPLLA Ha-
3bIBAETCH MaTeMaTU4yeckKod (opMmyaupoBKoi 3amauu. BeiBoasTcss dop-
MyJbl U BLIOMPAKOTCS METONBI pellleHMs] 3amaun, T. €. CTPOUTCA ee marte-
MaTH4eCcKast MOJeNb. 3aTEM B BW/IE AJITOPUTMA CTPOMUTCS NOC/IEL0BATEb-
HOCTb CTAHIAPTHbIX IeWCTBU, BBLIMOJHEHME KOTOPBIX JacT MCKOMBIN
pesyabTaT. Ha BrIOpaHHOM sI3biKe NPOrPAMMUPOBAHUS POEKTUPYETCA U
NMULLETCS NporpamMma JUisl KOMITBIOTEPA, BBINOTHSETCS €€ OT/agKa W Tec-
TUPOBAHUE Ha KOMIIBIOTEPE, a TAKXKE HEOOXOQUMbIC pacyeThl.

Kax nawams paspabomxky npoepamme:? Kak npasuio, B 11060 npo-
rpaMMe KOMMLIOTEP JAOJKEH BBIMOJHSITL BBOA, 00pabOTKy, XpaHeHHUE W
BbIBOA MHpopMauuu. CocTaBjieHHE MPOrpaMMbl OCYLLECTBIISIIOT Habo-
POM KOHCTAHT, MEPEMEHHBIX, ONEPaTOPOB U T. I., KaK MPABUIO, YKA3bI-
Bast UX B ONpeleNeHHONM nocnegaoBareabHOCTH. YacTo nporpaMmma cocTo-
UT U3 OCHOBHOI (MMaBHOI) YacTU M TaK HA3bIBAEMbIX TOANPOrpaMM.

U3yyeHUe nporpaMMHpOBAHHUSI HAUHEM C MTOMOILBIO KOMaH/ SI3bIKa
[Tackanb (Pascal) 8 cpene Typ6o Ilackans (Turbo Pascal).

3anaya. BoiBecTy Ha 3kpaH TekcT: Ckaska Penka.

Program Repka_l;
begin

writeln ('Cka3ka Pernika');
end.

B a10ii nporpamme umeeTcsi TONbKO I1aBHas 4acTh, KOTOpast HaXo-
INATCSl MEXAY CNYXeOHLIMH CJIoBaMH begin (Havyano) U end (KOHeL).
Ipennoxenus s3bika MporpaMMKUpOBaHHst, 3aalouiue JeHCTBUST KOMIb-
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10TEPa, HA3BIBAIOTCA onepamopamy (T. €. 3aJaHUSIMU ONepaluM Hal MH-
dopmaumeit). B 1aHHOM rnpuMepe onepaTop writeln — OMepaTop BbIBOAA.

Onepamopbet vigoda: write (b : m), roe b — UMS BbIBOAMMOI repe-
MEHHOW, M — 4YUCJIO NO3UHMH, KOHCTAHTA MJAW BbIPAXEHUE LEJIOro
Tina; write(b;m;n), tne n — npoOHas yacTb 3HAYCHHA BHIBOOUMON nepe-
MEHHOM,

IIpamepsr: x:=0.25, x:=x+0.25; t:=-10.6, a:= t;

[lo ¢dopmanbHbiM NpaBuiaM s3biKa, TO, YTO HAXO BbIBECTH HA 3K-
paH, NOMELAIOT B ckobkH (), a cam TexcT Bepetcst B anoctpodsl. Ecan
3a/1aHa KOMaHaa writeln, TO 3KpaH HAcTpavBaeTCsi Ha BbIBOL B CrieUHalb-
HOHM CTpOKE, €CJIM write — TO BbIBOJ B 3TOM Xe CTpOKe dKpaHa. B koHLe
MporpaMMbi CTABUTCS TOUKA.

[lpaBuna cTporue, eCiu UX HapPYyLIUTh, CUCTEMa IIPOrpaMMMPOBaAHHUS
BbLAACT coobuleHne 06 ouundke.

YCI0XHUM Mporpammy.

3anaya. BbiBeCTH Ha 3KpaH 3 CTPOKM TeKCTa:
1) Cxaska Penka; 2) [Tocanun aen Penky; 3) Beipocna Penka 6onb-
was-npedosibluas.

Program Repka_2;
begin

writeln (‘Ckaska Penka');

writeln (‘[Mocanun nea Penky');

writeln (‘Bripocna Penka Gonbluas-npebonbuiasn'’);
end.

CumMBon ; (Touka ¢ 3ansIToi) MCNOAL3YETCs Ul PasfeneHus npeano-
XeHHi1 si3pika (0nepaTopoB).

PeanbHbie AporpaMMbl COAEPXKAT He TOJILKO BBIBOA PE3YAbTATOR, HO
M BBOJ MCXOAHbLIX JAHHbLIX IS UX KOMIbIOTEPHOH 06paboOTKM, a TaKXke
npukasbl Ha Hee. B [Nackane onepamop 6eoda ¢ xiaBnatypbel — read, 3a
KOTOPbIM B () YKa3biBalOTCs MEpeMeHHble uepes3 3arsTylo. 3aBeplueHue
BBOLa — HaxaTue Knapuiuu Enter. Onepamop npuceausanus cnyxut ans
BBIYMC/ICHUS 3HAYeHMs BbIPaXXEHHUsSI U NPUCBAMBAHUS €r0 NMepeMEeHHOM,
pacrnofioKeHHON caeBa oT cMMBoaa = . OBwuMit BUA 3anucH onepartopa
NpUCBaUBaHUs: a:= b, rae a — WUMsl NepeMeHHON, b — BbipaxeHHue.

3anaua. BeecTi no 3anpocy KOMAbloTepa ABA YMCAA, CAOXHUTb UX U
BbIBECTH CYMMY Ha 3KpaH.

Program Dva;
var {cnyxe6HOe C/IOBO 1A OTUCAHUS pa3ieNa MepeMeHHbIX}
X,Y,sum: integer; {TN MepeMEeHHbIX — Uenbie}
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begin
writeln ('Habepute Ha knaBuaType aBa yKucha ¢ npobenamu
MexXay HUMH');

read (x, ¥); {BBON MepeMeHHbIX}
sum:= x+y; {BBIYMCNIEHHE CYMMDI}
writeln (Cymma=", sum);

end.

CoOCTBEHHO BBIMMCICHHE CYMMbl B NpOTpamMMe BBINOJHSET onepa-
mop npuceausanus. OH BHIUUCHSET BbIPaXEHUE B [IPABOM YacTH onepaTo-
pa M 3aHOCHUT PE3yJbTaT B NepeMEHHYIO B JieBoi ero yacTtu. [Janee ¢ no-
MOILLIbIO OfepaTopa writeln 3T0 3HaY€HUE BLIBOAMTCS] Ha 3KpaH C TEKCTO-
BBIM TMOSICHEHUEM.
B ¢urypHbie ckobkax {} nalTcst Kommenmapuu, KOTOpble TpelHa-
3HaYEeHbl A1 YEJIOBEKa M HE BOCIIPUHUMAIOTCS KOMITBIOTEPOM.
Hms nepemenHoli 00s13aTeIbHO HAaYMHAETCA C JIATUHCKON OyKBbl WU
CHMBOJIA MOAYEPKUBAHMS, @ dasee Mocym bbimb yugpsi, 6yKes, noouepKu-
sanus. Hanpumep: Repka 2 — ogHoO mMms.
Tun nepemennbix OTIPENENSET, Kakoe 3HAYEHME MOXET INMPUHHUMATH
3Ta TIepEMEHHAs U Kakue onepauru Haa Hed Bo3moxHbl. Haubonee
MPOCTHIE TUIIBL: LieJible uncna (integer), uucaa ¢ ApOOHOH 4acTbioO — Be-
ecTBeHHbIN (real), OYKBbI, CUMBOMBLI — CHUMBOJbHBIN (char).
[Mpocreiilllee NMPUMEHEHUE NPOrpaMM Ha s3blKax MPOrpaMMMpoBa-
HHs — 3TO pacyeThl MO MareMaTuyeckuM ¢opmyaam. B Hauyane npo-
rpaMMbl OMUCBIBAETCS MEpeMeHHasl, 3aTeM TpUKa3 BBECTH KOHKPETHbLIE
3HayeHMue IS MeEpeEMEHHON (OpMYIBl M fanee 3anucaTth 3T GOpMYJibl B
Buae, TpebyeMoM CTPOTMMH MpaBuiaMM si3blKa MporpaMMupoBaHus. Oc-
HOBHAsl 4acTb MaTeMaTH4YecKuX (opMys, MaTeMaTHUYECKUE BbIpaXe-
HMSl — creuMasibHasa Gopma 3anucu MareMaTUyeCcKMX ACHCTBMI Han
KOHCTaHTaMHU M MepeMeHHbIMU. [N 3anMcu MmaTeMmatuueckux opmyn
Ha 53bIKE MPOTPAMMMPOBAHMUSA UCMOAB3YIOTCS CleAylolmre 0003HAYEeHUs:
e * (3Be310YKa) — 3HAK YMHOXEHHUS;
e / — 3HAaK [eJEeHUS M JOTNOJHUTEJbHOE TPUMEHEHME CKOOOK
(xty)/(x-y);

e CTaHZapTHble MaTeMaTHuecKhe PyHKUUY TpedyroT 00s13aTeIbHOTO
yKa3aHus apryMeHTOB B cKoOKax — sin(x);
KOpeHb KBaJpaTHbIN 3anucbiBaeTcs yepes hyHKUUIO sqrt;
NepeMeHHbIE C MHAeKcaMU OyayT paccMaTpuBaTbes gajnee (CM.
MHGPOPMALIMIO O MAcCUBaXx);

® JICIOMBL3YIOT HeKoTopble yHkuuM, Hanpumep: Round — ans ok-
pyrieHus ApoOHOro 3HayeHus no Gamxauiuero uenoro, Trunc —
115 oTOpachiBaHMsl ApOOHOM yacTH (truncate — yceub, 00pe3aTthb)
n 4p.
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Hanpumep, B cieaytouieit mporpaMMe HarifgaHo npeacTaBieHa 3a1a-
4a ¢ pacyeTaMmu Mo MaTeMaTH4YecKWM. hopMyliam.

3apaya. BbIYMCAUTL 3HAYEHUs KOPHEH KBAAPATHOTO ypaBHEHMS:
X4px+q=0.

Program Korni_1;
var
P, Q. d, Xy, Xa, :-real;

begin

write ('Beennte KoahhrumeHTs KBaapaTHOro ypaBHeHus!'),

read (k, p, q);

d:=p*p-4%q;

if d>= 0 then

begin '

xl: = -p/2 + sqrt (d);

x2: = -p/2 - sqrt (d);

writeln (X1='", x1:5:2," X2=-", x2:5:2);

end; i

else writeln (‘'ypaBHeHHC HEe HMCCT BELLECTBEHHBIX PCIIEHNIA’),
end.

Kak Obu10 0TMEUEHO Bblllie, paspabomia npoepammel NPOXOANT cClie-
NYIOLLHE 3Mmansl.

1. AHanu3 TpedoraHuit, npenbssiasieMoix K [10.

2. Onpenenexue crieunhuKaLIUN.

3. AsiropuTMU3aLIMs (NPOCKTUPOBAHUE).

4. KoaupoBaHue (rnepeBon ajiroputMa Ha sI3blK MPOrpaMmMHpoBa-
HUs1).

S. Otnaaka ¥ TeCTUpOBAHMUE.

6. DKenayaraumst M CONpPOBOXIEHHE,

Paccmotpum stanbl paspaGoTKU NMPOTrpaMMbl 415 3a4a4M, aHaJ0rMy-
HOU MpeablaylUueit.

. Anaauz mpeboearuii, npedsseasiemuix k I10. COCTABUTL AJNrOPUTM
HAXOXIAEHMUS  BELIECTBEHHbLIX  KOPHEW  KBAAPATHOrO  YPABHEHMsI
kx* + px + g =0. DTO ypaBHEHME MUMEET PellieHHE B JACHCTBUTENbHbIX UMC-
NaX X 9= (~pix/3)/2k, €CJU ero AUCKPUMMHAHT d = (p2 ~ 4kg) > 0. Tpn
d=0 KOpPHMA 3TOrO YpABHEHUs OnNpenenstotest no QopMmyne x, = x; =
= —p/2 - k.

[TpyueM npy BbIMOAHEHHUS YCIOBKS TpebyeTCst BLINMCANTL 00a KOPHSI.

2. Onpedenenue cheyuchuxayuu. 3anuch KBaApaTHOrO YPaBHEHUS Ha
ANTOPUTMUUYECKOM SI3bIKE: kx? + px + g = ().

YT0Obl CTPOro 3anucarb YCNOBUSl HaHHOM 3apaun (Crneundukaumio
aJaropMTMa) Haao 3HATh CAelylollee:;

® KCXOAHbBIE NaHHble — 3TO KOIPDUULMEHTHI &, p, ¢;
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® VypaBHEHUs OyAYT TOJLKO B cjiyyae, eciu k = 0;

e BEUIECTBEHHLIE KOPHYU OydyT HaWAaeHbl TOJABKO FMpPU YCJIOBUH

pr—4kg>0;

* KOpHS IBa.

AprymeHTsl: k, p, ¢ — K03(hPUIMEHTH YypABHEHUsI, BEUIECTBEHHbIE
yucha.

Orpanuyenus: k= (0 — ycnoBue CyliecTBOBaHMS KBAAPAaTHOIO YPaB-
HeHMst. p* —4kg>=(0 — yclOBME CYLLECTBOBAHMS KBAApaTHOIO yPaBHE-
HUS.

PesynbraThl: X, X; — KOPHM ypPaBHEHMSI, BELLECTBEHHbIE YUCA.

! — coODLUEeHUE UCTIONHUTEJIS, IUTEPHAS CTPOKA.

t = 'KBapaTHOE YpaBHEHUE HE CYLUECTBYET WJIM 'BELLECTBEHHBIX
KOpPHEH HeT', WIM 'BelLeCTBEHHbIE KOPHH HE HAMIEHbI'.

3. Ancopummusayus. OnucatenbHas (HeKnapaTMBHasA) 3anuch anro-
pUTMa 1 comepxaTenabHas (IpOLEAYpHasi) YacTy aNropuTMa.

Anr Bew! xop (Bew! k, p, q, x1I, x2, cTp t)

Apr. k, p, q
Pes x1, x2, t
Hay

BBecTu aprymeHTh!
Peunth KBaapaTHoe ypaBHeHHe {pouenypHas YacTb}
BriBecTH pesynbTatsl

KoH

B Buae cxembl anroput™ 6yaeT MMeTh cieayiommit sun (puc. 7).
4. KoduposaHue (nepegod ascopumma Ha A3viK NPOSPAMMUDOGAHUSL).

Program Korni_2;
var ‘
k, p, q, d, Xy, X5, : real,
begin
write ('BeeanTe k03(pHUUKHEHTB KBaIpaTHOTO YpaBHEHUS');
read (k, p, q);
d:=p*p-4*kgq;
if d>0 then
begin
x1: = (-ptsqrt(d))/(2*K);
x2: = ((-p-sqrt(d))/(2¥k);
writeln ('x1=", x1:5:2," x2=-', x2:5:2);
end
else writeln ('"YpaBHeHMe He UMEET BELUECCTBEHHbBIX PELICHUI')
end.

N nanee BbINOAHAIOTCA NYHKTH S U 6 (cM. Temy 1.4).

Beog
k.p. g

Bbrncnute
AUCKPUMUHAHT:
d: = p*p - 4’k*q

v

Na Het
D>0

Y
BbiuvcnuTh KOpHU:
x1: =(-p + sqrt(d))/(2*k)
x2: =(-p - sgrt(d)}/(2"k)

BwiBOA KOpHEN: ‘
L— <«
x1; x2unn t

Puc. 7

Pazoenenue npoepammot na uacmu. CnoxHble NPOrpamMmbl MNMOYTH
HEBO3MOXHO CO34aTh 0€3 WX paslefieHusi Ha OTHOCHMTENbHO HE3aBUCH-
MbIE YaCTH: OCHOGHASA 4YacCTh fIPOrpaMMbl M HOONpoZpammsl — UMEHOBAH-
HbIE IPYMNbl NPOrpaMMHBIX JTEHCTBUI, KOTOPbIE MOTYT ObITb BbI3BaHbI
U3 ApYrMX MecT nporpammbl. TloarnporpamMmam HalOT YHUKaIbHbie UMe-
Ha. OHW JOJKHBE ObITh OMHWCaHbl OAMH Pa3 ¥ MHOTOKPATHO HCI0Jb30-
BaHbl.

Hmena nepemernrbix, ONUCHIBACMbIX HEMOCPEACTBEHHO 110C/IE 3ar0-
JIOBKA W [0 TENa NOANpPOrpaMMbl, Ha3bIBAKTCS AoKaabHbiMu. OHU 0OMyC-
TUMBI 115 MCIOJb30BaHUs TOAbKO B TOH MOANPOrpaMMe, rie OHW Onuca-
Hbl. HMMena nepemenHbix, ONTUCAHHBIX MEPEd BCEMW MNOANPOrpaMMami,
HA3BIBAIOTCH enobaabHbimu. OHU NONKHBI ObITh JOCTYNHbI WIS UCTTIOB30-
BaHWS Kak B MOLNpOrpaMMax, TAK WU B OCHOBHOW 4acTH NPOrpaMMbl.
[puHaTO cornailieHMe: BHYTPU MOANPOrpaMMbl AEHCTBYIOT fIOKafbHblE
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nepeMeHHble, CHapyxu — riobanbHble. [106anbHble UMeHa chenyer
MPUMEHSITh OUYEHb OCTOPOXHO.

[ToanporpaMMbl YCIOBHO pa3fe/siloT Ha HoOnpoepammbi-GyHKuuu Y
noonpoepammer-npoyedypsl. Ho 310 OTHOCUTCS HE KO BCEM SI3bIKAM MpPO-
I'PaMMHUPOBAHKS.

Hoonpoepammei-dhyuxyuu. TloanporpamMma-yHkuuss  0093aT€nbHO
BO3BPALLAET  Pe3Y/IbTAT, KOTOPBLA 3aTeM MCHOJB3YeTCS B MpOrpamme.
Tun pe3yibTara [0MKeH 6BITh 3a1aH, [ .0603HauYeHMs ﬂOﬂﬂpOFpaMMbI
UCIIONB3YIOT CNYyXebHOe CIIOBO function.

3anaHue KOMIIbIOTEpY AeHCTBUM (T. e. QYHKUHUU npenHa:sHaqunﬂ) B
MECTE, OTJIMYHOM OT MECTA UX UCMONb3OBAHHS, HA3BIBAIOT ONMCAHMEM
MOATIPOFPAMMBI.

Obuuii 8U0 ORUCAHUA ROONPOSPAMMbI-DYHKLUU Ha A3bike Pascal:

function ums (byHKuvm (cnuCcOK_apryMeHTOB): TUIl pe3yjbTaTa
OINUCAHUSI BHYTPEHHUX NMepPeMEHHBIX MOANPOrPaMMbl
begin
TENO MOANPOrpaMMbl (OnepaTophl, 3anaroluue 1eRCTBAS
C UCTTONb30BaHUEM GOPMATIbHBIX dPTYMEHTOB).
end;

Moanporpamma o cCBOEMY CTPOSHMIO HAMMOMHMHAIOT TMPOCTYIO Mpo-
TpaMMmy.
[1puBeneM HECKONBbKO MPHUMEPOB TaKUX NPOrpaMM.

3ajaua. OnpeneanTs MUMHUMAIbHOE U3 TPEX 3aJaHHBIX YUCE.

Brauane numeM noanporpaMMy—@yHKUUIO ONpEeae/EHUsT MHHU-
MajbHOrO M3 IBYX 3alaHHbIX uMmcesn. OnucaHue MOANpOrpamMmbl BBOJAMT
3anaHve AeACTBUI Hal aBGCTPAKTHBIMU apryMEHTaMK, KOTOPLIMM B MpH-
Mepe SBJSIIOTCS NEPEMEHHbIE X M ¥, HasdblBacMble (HOpPMaNbHBIMU apry-
MeHTamMM, Uiy dopmanbHbiMu napaMeTpaMu. OHU OMUCHIBAIOTCS HE B
OCHOBHOM 4acTH IpOrpaMMbl — MOCJAE CAyXeOHOro clioBa var, a Heno-
CpeNCTBEHHO B 3aT0JIOBKE ONMCAHUS NOANPOrpaMMbl.

Program lz_3_min;
function min (x:integer; y: integer):integer; {orucanue}
{noanporpaMMbl min}

begin

if x<y then

min:=x

else min:=y;
end; {KOHeL onmucaH1e NoANpPOrpaMmbl-(hyHKUMK}

{3aTeM Mcrionb3yeM ee B nporpaMme}
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var
a, b, ¢, min3 :integer;
begin
write ('BeeauTe 3 uucna');
read (a, b, ¢);
writeln (MuHuMaibHOE U3 TIEPBBIX ABYX €cTh', min (a,b));
writeln (MuHMManbHOE W3 MNEPBOro M TPETLEro €CTh', Min(a, ¢));
min3:;=min(a, min(b,c));
writeln{' MunguManstoe M3 Tpex ecTb’, min3);
end.

3amaua. BrluncauTh naollanb TPEYrolbHUKA.

Program Plotchad_1; {c moxnporpammoii-pyHkumeit}
function streug (a,b,c: real):real;
var
p: real;  {nonynepumerp}
begin
p:=(atb+tc)/2;
streug:=sqrt(p*(p-a)*(p-b)*(p-c))
end;
var
x1, x2, x3: integer;
begin
writeln ("Tnowans A co ctopoHamu 10 =; streug (10,10,10):6 :3);
writeln ("BBenuTe ANMHBI CTOPOH TPEYroNbHUKA");
read (x1, x2, x3);
writeln ('Tlnowans A ¢ aTHMHU
cTopoHamu =, streug (x1, x2, x3):7:2);
end.

Toonpoepammol-npoyedypei. DT MOANPOrpaMMbl HE BO3BPALLAIOT HH
O[HOrO 3HAYeHMsl UaW BO3BpalualoT donee oaHoro 3HadeHus. Jnst 06o-
3HAYEHUs! TAKUX MOANPOTPAMM HMCIOAB3YIOT CilyxeOHOe CloBO procedure,
a 3aJaHWe TMMNA pe3y/ibTaTa OTCYTCTBYET.

Obuwuti 8ud onucanus NOONPopaMmsl-npouedypsl Ha asvike Pascal:

procedure uMst_ mipolieaypbl (CIIMCOK_aPryMEHTOB);
ONMUCaHNe BHYTPEHHUX NMEPEMEHHbBIX MTPOrPpaMMb!
begin

TEJO noanporpaMmbi
end;

Vimsa npoueaypbl HE MOXET MCMOAL30BATLCS BHYTPU MPOULEAYPHl Kak
rncesponepeMeHHasl.

PaccMoTpuM MOCTpOeHME NMPOrpamMMbl 10 YCAOBUIO MpPEAbIAYLIEA 3a-
Aayd ¢ NOCTPOEHHEM noanporpamMm-npoueayp. asi cyuiecTBOBaHMs

2 - 10560 I'so3nesa
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TPeyroibHUKa -HeO0X0AMMO, YTOObl CyMMa JIOGLIX €ro CTOPOH. ObLIA He
MeHblue TpeTber. Takum o6pazom, moarnporpaMMa IOJKHA BO3BPALLATH
IBa 3HAYEHUS: JIOTUYECKOE 3HAUYEHME — CYLUECTBYET JIM TPEYTOJIbHUK M
CaMoO 3HaYyeHMe IJIOLLAAN TPEeYrojibHUKa.

3anava. BriuucieHue ruiowanm TpeyrosibHUKa.

Program Plotchad_2;  {c noanporpammoii-npoLenypoii}
var
x1, x2, x3: integer; {BosBpaluaemblie apryMeHTHI}
procedure ptreug (a, b, c: real; var streug: real; var est: boolean);
{DopMasbHble ApryMEHTI}
var
p:real;
begin

if(a+b<c) or (atc<b) or (b+c<a) then

est:=false

else
begin

est:= true;

p:=(a+b+c)/2;

streug:=sqrt((p*(p-a)*(p-b)*(p-c))

end

end;

var {3mechb 3amal0TCsl NEpeMeHHbIE TOJILKO sl IaBHOM YacTu
nporpamMmbi}

sl, s2: real;

is: boolean;

begin

ptreug (10, 10, 10,s1, is); {npouenypsl Ha3BaHbl UMEHEM ptreug)

writeln (‘Tlnowane A co ctopoHamu, pasHbiMu 10, paBha’, s1:6:3);

writeln ('BBennTe ANMHBI CTOPOH TPEYrONbLHMKA);

read (x1, x2, x3);

ptreug (x1; X2, x3, s2, is);

if is:= true then

writeln (‘Tliowank TpeyroabHUKa € 3TUMHU CTOPOHAaMU PaBHA', $2:7:2);

else writeln (‘TpeyronbHHKa ¢ TAKUMHM CTOPOHAMM HE CYLLECTBYET")
end.

KoHTposnbHbie BONPOCHI

- Kak Hauatb paspabotky nporpammbi

. Kakue b 3HaeTe onepatopsi?

. Y1o Ttakoe umn u TMN nepemenHoN?

- Yro Takoe nopnporpamma-npouenypa?
. Yro Takoe nopnporpamma-cbyHkums?

b W N -
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1.3. Bugbl 1 3Tanbl CO34aHMsl NPOrpPamMmMHbIX NMPOARYKTOB

ITporpammbl pa3pabaTeIBalOTCSt B COOTBETCTBMU C THMIMAMM anTOpUT-
MOB: JUHEWHbIE, PA3BETBASIOLLNECH, LMKIUUECKUE, BJIOXKEHHDBIX LUKIOB.
Cr0XHBIe MporpaMMbl MOTYT BKJIOYATh BCE TUTIBL CTPYKTYP.

[lporpaMmbl  auHetinoli CTPYKTYPbl CTPOSITCS KaK [MOCJIeN0OBATE N b-
HOCTb BBITNOJIHSIEMbIX APYr 3a APYroM oneparopoB. JIuHeliHas nporpam-
Ma HE COAEPXHT KaKUX-nubo ycnoBui. Kak npaBwio, B TaKMX Mporpam-
Max TpebyIOTCa onepaTopbi: BBOAa MHGOPMALUKW, TPUCBAUBAHMS, BbIBO-
14 pe3yJbTaTOB BbIUMCIEHUMN.

3anaua. /laHbl WIMHBL ABYX KateTtoB (A U B) npsiMOYIoNbHOro Tpe-
yroibHuka. OnpenejiMTe NEPUMETP 3TOTO TpeyroabHuka (P=A+ B+ (),
rae runoteHysa C=+ A+ B?) (puc. 8).

Program Perimetr;
var
A, B, C: real;
begin
writeln ('Beenaute 3HaueHust karetoB A u B');
read (A, B);
C:=(A"2+B"2)"0,5;
P:=C+A+B; )
writeln (' I'unotenysa C=',C:4:2);
writeln (Tlepumerp P=", P:5:2);
end.

Janee 3anyckaem NporpamMy Ha BbiMOJIHE-
HHE C MNOMOLIbIO CHUCTEeMHOW koMaHabl RUN.
McnpasnsieM o1iMOKH, T. €. BbITIOAHSEM OTNAIKY
nporpamMMbl. Pe3ynbTar BBIMOJIHEHHUsI MPOrpam-
MBI, T. €. PE3YyNbTaT pPelUeHHUs 3a0aun:

‘-sz; C, -P=-; P Puc. 8

[MporpaMMmbl passemeasiowelics cmpykmypsl NIPEAYCMATPHBAIOT Bbl-
0Op OLHOTO M3 HECKOJNBKHUX MOCIENOBATENLHOCTEN ONEPATOPOB (BeTBEN)
B 3aBUCUMOCTH OT HEKOTOPbIX YCIOBHMA.

Jlns opraHy3aumu pasBeTBACHUI VCMONB3YIOTCS OINepaTophl: Tiepe-
XOJ1a, yCl1OBHbIe, BbibOpa.

1) Onepamop 6eszycaosnozo nepexoda: GO TO n, rnc n — metka.

[Mpumep: GO TO 5 ynpaBaeHue nepeaaercsi onepaTopy, NoOMeueH-
HOMY 5, U #asiee BbIMOJHSKOTCSI ONEPATOPHI 3a ONEPATOPAMU MEpPexona.
(Ceityac 3TOT onepaTop peaKo MCIONB3YIOT.)
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2) Yeaosnoi onepamop 1F b THEN a van 1IF b THEN a/ ELSE a2,
rae a, al, a2 — onepatophl (MOTyT ObITb MPOCTHIE W COCTABHbIE, €CJIU 4
mmeet 3HaueHne TRUE, To BbluMcnseTcst g, MHaYe @ He BbINOJAHSAETCA,
a BbIMOJHACTCS OMEPATOP, CTOSALUMUIA 32 YCIIOBHbBIM).

B 3agayax yacTo NMpUXOAMTCS. MMETb JEN0 C BbIOOpPOM AajibHEMLLnX
OEHCTBUH.

YcnoBust BbiOOpa 3agaioTcs Ha a3blKe NPOrpaMMMpoBaHus. bepytes
AOJIHbIE CMBICTIOBbIE aHAJIOTH aHTJIMHCKOTO fA3biKa IUISI COIO30B PYCCKOTO
a3blka ecau, mo, unaye — IF, THEN, ELSE. Hanpumep:

Program Gradus;
var
temper: integer;
begin
write ('CKonbKO rpanycoB Ha yauue?');
read (temper);
if temper > 20 then
writeln (‘"OneHbTech nonerye, dyaeT Xapko');
else writeln (' HazeHbre 4T0-HUOYAL U3 BEpXHER OAeXIbl');
end;
end.

Kak orMedanoch paHee, co3naHUe NporpaMm Al pelleHUs 3ajay Ha
3BM npoxoouT 3Tallbl, B KOTOPLIX OINPEACISIOTCS: TOCTAHOBKA 3ajauy,
METO[] pELIeHHs], CLleHapuit pabotel ¢ DBM, anropurm, nepeBoi airo-
pUTMa B nporpammy (KOAMpOBaHME), BBOA M TECTUPOBAHME IPOrPAMMBbI,
aHaNK3 MOJAYYEHHBIX PE3YILTATOB.

PaccMoTpym npuMeEphl CO3aHMst TPOrPaMM B COOTBETCTBUHU € Tiepe-
YUCJIEHHBIM,

3anava. Haiitu Gonbliee W3 ABYX Yucesl.

Ilocmanoska 3adauu.

JlaHo: @ — UeNoe MONOXHUTEAbHOE YHCIO; b — Uei0e MOJOXUTEb-
HOE 4YMCHo.

Haiitu: Gosnbluee U3 ABYX YMCE.

Memoo pewenus.

[TporpaMmupoBaHMe CaeAyeT HAYMHATh CO CLEHApUsl — OMNpeaee-
HUS YMCIa BAPUAHTOB PElieHUs 3a4auM, TUNA NepeMeHHbIX, UX paspsii-
HOCTM, NIOpsiiKa BBOJAA, BbIBOAA pe3ybTaTa.

Cuenapuii.

1) HameTuTb BapMaHT cpaBHeHMss ABYX LEJIbIX MOJOXUTENbHbBIX YM-
cej, npucBanBasi OoNblIeMy U3 Yucesl 3HAYeHUe M.

2) 3anucath aJFOPUTM CPABHEHMS JBYX LeJIbIX TMOJOXHUTEABHbIX Y-
CE€Jl Ha eCTECTBEHHOM QJIrOPMTMUUYECKOM sI3blke W B BHje ONOK-CXEMBI
(puc. 9).

1.3. Buodvi u 3manst co30aHuA npozpamMmHbIX npodyKmos
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Puc. 9. Baok-cxema

Aneopumm.

AJIT Bosbliiee U3 nByX Yucen (apr uen a,b pes uen c)
HAY
BbiBOM (“ABa uucna”)
pBoA (a,b)
ecnu a>b
TO m:=a
nHaye m:=b)
BCE
BbIBOA ("O0Jbuice”, m)
KOH

TIpoepamma naxoxcoenus Goavuieeo U3 08yx uucen.

Program Bol_2;
var
a,b,m: real;
begin
writeln (BeanTe aBa yncna: a n b');
readin (a, b);
if a>b THEN
m:=a
else
m:=b
end;
writeln (' bonbluee =',m:4:2);
end.



38 I'1asa 1. Ocnosnvie 3aemenmobt npozpammuposanus

3anyckaeM nporpamMmy Ha BbIIOJHEHUE C [IOMOIBIO CUCTEMHOMN KO-
MaHabt RUN.
Hcnpapisem omybdku, T. . BBIMONHSEM OTIALKY NPOrpaMMbl.

Pesyapmam BeINOAHEHMS NMPOrpaMMmebl, T. €. pacleyatka Ha 3KpaHe:
‘Bonbmiee ="; m.

3) Onepamop evibopa CASE — obGecneyvBaeT OpraHM3alMIO pas-
BETBJICHMIA MyTeM BbIGOpa OOHOIO M3 HECKOMLKMX omneparopos. Onepa-
TOp BbIGOpAa MMEET CMUCOK C IMeMEHTaMM (onepatopammu), nepel KoTo-

PbIMH 3aNMCLIBAIOTCA OdHA WJAM HECKOJbKO KOHCTAHT, OTAEJIAeMblX
ABOCTOYHNEM.

IIpumep.

Program Sckola

var

K: integer;

begin
writeln ('BBeaute HoMepa K1accos');
readln (K);
case K of
1,2,3,4: writeln ('HavansHble Kiaccnl');
5,6,7,8: writeln ('Cpennue kiacen!');
9,10,11: writeln ('Crapume knaccn')
end;

end.

ITocne 3amycka mporpamMMbl Ha BbIMOJHEHME W OTAAAKM MOJYYUM
PE3YALTAT, T. €. pacreqaTky Ha 3KpaHe JUCIIES:

Bsedume nomepa kaaccos

Broanm nmdpsl, Kanpumep ot 1 1o 3. OteeT Ha 3kpaHe: HauasvHele
Kaaccol

Ipozpamma yuikauveckoi cmpyxmypel TIO3BOJISET MHOIOKPAaTHO BbI-
YMCNIATh TPYIINY ONepaTopoB NpU OJHOBPEMEHHOM M3MEHEHMU OAHOro
W HECKOJbKMX MapaMeTpoB. BcTpeualoTess LMKIbl ¢ U3BECTHBIM M He-
M3BECTHBIM UMCJIOM TIOBTOPEHMIA.

MoryT 6bITh MCIONB30BAHBL YCIOBHBINA OMEPATOP M OMepaTop nepe-
xona, HO B s3blke Pascal ecTb crielianbHble onepatophl UMKIA: C Adpa-
mempom FOR, ¢ npedycrosuem — WHILE, ¢ nocmycaosuem — REPEAT.

Onepamop yurkaa FOR ciyXut nns OpraHM3auud LMKIAa ¢ M3BeCT-
HBIM YMCJIOM NMOBTOPEHUI.

3anucblBaeTCH:

FOR i:i=m,, TO my DO §;
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i — mapaMeTp UMKNa, BeTMUYMHA LEJOoro TMna; war udkia = 1y m u
m, — HayanbHble M KOHEUYHblE 3HAYEHUS NapaMmeTpoB UMKAA; S — Tesio
LMKJIA.

Ecnu kmouesoe cnopo TO 3amennts Ha DOWN TO, 1O war umk-
aa=-l.

Onepamop yuxna WHILE <napamemp> uau <evipasicenue> DO S no-
3BOJIAET OPraHU30BaTh LMK C HEM3BECTHLIM YUCAOM TMOBTOPEHHIl, T. K.
OHO 3aBMCHT OT BBIUMCJIEHHWIT B onepaTtope. S — Teno uukna (OAuH WAn
HECKOJ/ILKO OrepaTopos). .

Ecnu nornuecxoe BoipaxeHue TRUE, To BbINOAHAIOTCSI oriepaTophbl
Tesa UMKiaa.

3HayeHUs NMepPeMeHHbBIX, BXOMSIIUUX B YCIOBHE, AOMKHbBI U3MEHSITLCS
B TeJle LMKJIa, MHAYe OfepaTop HMKOIIA HE 3aBePLUUTCS.

Onepamop uuxkaa REPEAT ... UNTIL (xak u while), Ho vcnosHe
IPOBEPSIETCS. B KOHLE KaXI0H UTepaLnu.

Jajee npuBeneHbl NMPUMEPbL MPOrpPaMMm € pa3HbIMKU OMeEpaTopaMM
LIMKNA 0Jsi ONHOM W TOM XE 3aJauMm.

3anaya. BeisecTy necsiTh 3HAYEHUH LIENOro THIMA, HAYMHAS C eAUHU-
Ubl, B BO3pACTAIOLIEM MOPAOKE.

1-¥1 BapmaHT.

PROGRAM NUM 10 (OUTPUT);
CONST KN=10;

VAR N: INTEGER;

BEGIN

FOR N: =1 TO KN DO;

WRITE (N: 6)

END.

2-¥ BApMAHT (C aJITOPUTMOM) MNpeacTamieH Ha puc. 10.

PROGRAM NUM 10 (OUTPUT);
CONST KN=10;
VAR N: INTEGER;
BEGIN
N: =0;
WHILE N<KN DO
BEGIN
N: =N+1;
WRITE (N);
END;
END.



40 Inasa 1. Ocnoenbte r4emenmbl nPo2pamMmupoéanus

Puc. 10

3-i BaApUAHT.

PROGRAM 10 (OUTPUT);
CONST KN=10;
VAR N: INTEGER;
BEGIN
N: =0;
REPEAT
N: =N+1;
WRITE (N);
UNTIL N>=KN
END;
END.

B cootBercTBuM co cramaapramu I[OCT 19.101—77, a Takxe
19.781—90 nporpamma MOXeT pa3pabaTblBAThCS U MPUMEHATLCSI CaMO-
CTOSTENBHO M (MJIM) B COCTABE APYIUX MPOrpamm.

[TporpamMmpl nogpasaenstoT Ha CAEAYIOLWME BUIbIL:

® KOMROHEeHmM — IpOorpamMma, paccMaTpuBaeMasl Kak elMHOe UEJoe, -

BbIMOJIHAKOLLAsT 3aKOHYCHHYIO d)yHKl_ll/llO N MpHUMEHAaeMasa caMo-
CTOATCILHO MM B COCTABE KOMILICKCA;

® KomMniaexkc — nporpamMma, CoOCTosiast u3 JiByx U 60s1e€ KOMITOHEH-
TOB U (l/l.l'll/l) KOMIINEKCOB, BbINOJHAKIIUX B3aWMOCBSI3aHHbIE
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¢YHKUUK,; IpUMEHsAEMas CaMOCTOSATENbHO UAKN B COCTABE APYroro
KOMIUTEKCA.
Jns peanMsaluuy M Nepenayyd nporpamMmbi Ha HOCHTENSIX AAHHBIX, a
TAKXKE IS U3rOTOBJEHUS! NMPOrpaMMHbBIX U3IAETUM (TPOAYKTOB) paspaba-
ThIBAE€TCS OOKYMEHTalluMs Ha mnporpamMmy. [IporpamMmHble AOKYMEHTbI
JIOJIKHBI COAEPXKATh CBENEHUS, HEOOXOAUMBIE A1s1 pa3paboTKH, U3rOTOB-
NeHUs, COMPOBOXIEHUS Y 3Kcnayatauuu nporpamMm. CyLIECTBYIOT Cie-
AYIOLUWE BUIbl TPOTPAaMMHBIX JOKYMEHTOB M MX COAEpPXaHUE:
® creuu@UKaLUsg — COCTaB NPOrpaMMbl U JOKYMEHTALIMU Ha HEE;
e BEOOMOCTbH JepXaTenel NOAIMHHUKOB — MEPEeUCHDb NPEANPUSTHIA,
Ha KOTOPBIX XPaHAT MOAIMHHUKU MPOrpaMMHBIX JOKYMEHTOB,

® TEKCT NPOrpaMMbl — 3arnUChb NTPOrpaMMbl ¢ HEOOXOAMMBIMU KOM-
MEHTapUsIMY;

e OMUCAHHUE MPOrpaMMbl — CBEAEHMUS O JIOTMUUYECKOW CTPYKType U
(hYHKLMOHUPOBAHUN MPOTPaMMBbl;

e IIpoTpaMMa W METOAMKA WCMLITAHMH — TpeOoBaHUsl, NoAnexXallue
NpOBEpPKE.

Bonee noapo6HO 0 NpOrpaMMHON IOKYMEHTAUNU CM. B TeMe 6.2,

PazpaboTka mporpamMm ¥ NporpaMMHON AOKYMEHTAUWU HE3aBUCHUMO
OT WX Ha3HauYe€HMS KU o0acTH NPUMEHEHHsI A0AXKHA MPONTH Crenyioline
CTaauu K 3Tarbl paborT.

1. Texnuueckoe 3adanue: 0OOOCHOBaAaHME HEOOXOAMMOCTH pPa3paboTKu
MporpaMmbl, HayyHO-MCCIIE0BaTEAbCKUE paboThl, pazpaboTka U yTBep-
KAEHVE TEXHUUYECKOTO 3adaHMsl.

Ha nepBom aTamne nojikHa ObiTh 4eTKO c(hOpMYJIMpOBaHA NMOCTAHOB-
Ka 3ajauyd, cOOpaHbl MCXONHBIE MaTepUalibl, BbLIOpaHbl U ODOCHOBAHBI
kputepun 3hGIEKTUBHOCTM M KayecTBa pa3pabarTbiBACMON MPOrpaMMbl.
Ha sropom atane cneayer o60cHOBaTb HEOOXOAMMOCThL MPOBEACHUST Ha-
YUHO-UCCIENOBATENBCKHUX pabOT, ONpelenuTh CTPYKTYPY BXOJAHBLIX U Bbl-
XOIHBIX JAHHBIX, MPEABAPUTENLHO BbIOpATHL METOMABI PELUICHUs 3adad,
000CHOBATb  LIENIECOODPA3HOCTh TIPUMEHEHUSI paHee pa3paboTaHHbIX
fporpamMm, onpeneanTs TpeboBaHMsl K TEXHUUYECKHM CPENCcTBaM, 060C-
HOBaTh MPUHUKUNHAJLHYIO BO3MOXHOCTb PEUICHUST MOCTaBAEHHON 3ana-
yu. Ha TpeTbeM sTare 3TOi CTaauM BLINOJMHSIOT ONpeneieHue Tpedbosa-
HUIl K nporpaMme, pa3paboTKy TEXHUKO-3KOHOMMYECKOro 0DOCHOBAHMSI
pa3paboTKKU MporpaMMbl, ONpPENEIEHUE CTalui, 3TaNoB U CPOKOB paspa-
GOTKM MpOrpaMmbl W NOKYMEHTAlLMM Ha Hee, BLIOOP SI3LIKOB Nporpam-
MUPOBAHMS, OfIpeaeeHue HeoOXONMMOCTH MPOBENCHUsI HAYUHO-HCCe-
NOBATENIbCKUX PabOT HA MOCJIEAYIOUIMX CTAAUSIX, COTJIAaCOBAHUE U YTBED-
KAeHHE TEXHUUYECKOTO 3aJaHHA.

2. Jckusuetit npoexm: pa3paboTKa 3CKU3HOFO MPOEKTA, YTBEPXKIEHUE
3CKWU3HOTO MpOoEKTAa.
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Ha nepBom arame uaer npeaBapuTesbHasi pa3paboTKa CTPYKTYpHI
BXOIHbIX U BBIXOJHBIX OaHHBIX, YTOUHEHUE METOMOB .pELIEHUsI 3anauy,
pa3paboTKa 0OBlLUero OnucaHus aaropuTMa pelieHus 3aaadn W pas3pabor-
Ka TEXHMKO-3KOHOMUYecKoro obocHoBaHusi. Ha BTopom 3Tane — pa3spa-
O0TKa MOSACHWTENBHOU 3allMCKM, COrNacoBaHME M YTBEPXIEHWE 3CKU3-
HOTO MPOEKTA. :

3. Texnuveckuii npoekm. pa3pabOTKa TEXHUYECKOTO NPOEKTa, yTBep—
>KIEHUE TEXHMUECKOTO IPOEKTA.

Ha nepBom aTame yTOUHSIOT CTPYKTYPY. BXOAHBIX M BbIXOAHBIX JaH-
HbIX, Pa3padaTbiBalOT aJTrOPUTM. PELEHUS 3aMauM, ONnpeaensiotT GopMmy
NpeaCTaBIeHHS BXOAHBIX U BBIXOAHbLIX JAHHBIX, ONMPEAEIISIIOT CEMAHTHKY
M CUHTAKCUC $I3blKa, pa3padaTblBalOT CTPYKTYpY NpOrpamMMbl, OKOHYa-
TELHO OTpPEeAensaoT KOHDUIYpalLMIo TEXHUYECKUX CPENCTB, pa3pabarbi-
BAlOT MJaH MEPOIPUSTUHN MO pa3paboTke M BHeApPeHWIO mporpamm. Ha
BTOPOM 3Tane pa3paGaTblBAlOT MOSICHUTEILHYIO 3aNMCKY, COIJIAaCOBbIBA-
IOT Y YTBEPXKIAIOT TEXHUYECKHUM [TPOEKT.

4. Pabouuii npoekm: pa3paboTKa NporpamMmbl, NPOrpaMMHOI NOKY-
MEHTAaUKU, UCTIBITAHWS] MPOrpaMMBI.

Ha nepBoM sTarie co3aailoT NMpOrpaMmy M BBIMOJHSIOT €€ OTNAAKY.
Ha BTopowm aTane pa3paGaThiBalOT NMPOrpaMMHbIE JOKYMEHTBI B COOTBET-
CTBMM C TpeOOBaHMAMM AEHCTBYIOLIMX cTaHaaptoB. Ha TpeTtheM 3tane
pa3pabaTblBalOT, COINACOBLIBAIOT U YTBEPXKAAKT MPOrpaMMy U METOAUKY
MCNbITAHWHR, TIPOBOISAT MPEABAPUTE/IbHBIE TOCYAAPCTBEHHbIE, MEXBEAOM-
CTBEHHbIE, MPUEMO-COATOUYHbIE U IPYrHe BWUAbl UCMBITAHMI, KOPPEKTH-
DPYIOT IPOTPaMMbl U NMPOIPAMMHYIO JOKYMEHTALMIO MO pe3yjabTaTaM HC-
MbITAHUHN.

5. BHeOpenue: TMONTOTOBKA U Mepeaaya [porpamMMbl. BbimonHsior
NOArOTOBKY M Tiepeiady I[IpOrpamMMbl U [IPOrpaMMHOM JOKYMEHTALMU
IUIS COMPOBOXAECHMUA M (MIM) U3TOTOBNEHUS!, ODOPMISIOT U YTBEPXIAIOT
aKT O repeaaye NpOrpaMMbl Ha CONPOBOXICHHE U (MJIM) M3rOTOBJEHME,
MEPEAAIOT NporpaMMpl B GOHI AITOPUTMOB M NIPOTPaMM.

HonyckaeTrcst 00beANHSTb, UCKIIIOYATL TANbl padoT U (MIM) KX cO-
JEpXKaHUE.

10O, xak npaswio, paspabareiBator B Buae 10 ana GyHKUMOHMPO-
BaHnsa OBM u [10 npukiagHoro xapakrepa, BKIOUYaloUIee NAKETbl PU-
KJAAHBIX TPOrpamMm OOLLEro Ha3HaueHMsl (CTaHAapTHbie, TUIOBbIE) W
CMEeUUATBHOro M (1K) rpodeCcCMoHaNbHOrO Ha3zHaueHus. B 4-it rnase
OHM OyAyT paccMOTpeHbl Gosiee MOAPOOHO.

Hna dynkunonuposanus OBM umeercs nsath knaccoB cpedems npo-
2PaAMMUDOBAHUS:

® DENAKTUPYIOLLAE NPOrPaMMbl;

e TPaHCJMPYIOUIME NPOrpaMMbl;
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e [IPOrpaMMbl-3arpy3umKH;

e MOAENMUPYIOUINE MPOrPaMMBbl;

® OTJIAIOYHbBIE MPOrpamMMbl.

Pedaxmupyrowue npocpammel 061er4aioT CO3AaHME MCXOAHON Npo-
rpamMMbl M OTEPUPYIOT C Heil, KaK ¢ TEKCTOM, NPEAOCTaBAss pa3n14qnble
BO3MOXHOCTH [J1S1 UBMEHEHUI B TEKCTE MPOrPaMMBbl.

Tpancaupyrouue npoepammvl NOIBOASIOT MOJYUUTh U3 KCXONHOM 0Ob-
€KTHYIO MPOrpaMmy, T. €. IPOrpaMMy Ha MalIMHHOM s3bike. OHM peanu-
3YI0T MporpamMmy, apeodbpasyst 3anMch Ha SI3bIKE BbICOKOTO YPOBHS B IO-
cJle10BaTebHOCTb MALUMHHBLIX KOMaHA. MImeeTcst ABa BMAA TPaHCIUPYIO-
LIUX APOrpaMm: KOMIWIATOPbl M WHTEPIIPETATOPbl, O KOTOpbIX Oylem
roBOpUTHL B Teme 1.4.

3aepysuuku NepeHocAT OOBEKTHYIO NPOrpaMMy M3 BHEILHEN NamsTH
B OfepaTMBHYIO namsitb DBM.

Modeaupyrowue npoepammsl — MEXMALUMHHbBIE TPOrPaMMbl, NO3BO-
NSIOLME NPOBEPUTH (OTNAONTD) OOBEKTHYIO Mporpammy 6e3 IBM.

Omaadounsie npozpammot 06Jer4at0T OTAAAKY OOBEKTHOI NPOrpaMMel
Ha DBM.

KoHTponbHbie BOTNPOChI

Yro Takoe Nporpammbl NMUHENHON CTPYKTYpbi?

Yro Takoe Nporpammbl PasBeTBAIOWENCA CTRYKTYPbI?

. YTto Takoe nNporpammbl UMKMMHECKON CTPYKTYpbi?

. KakoBbl Bugp! nporpammHsix npoaykTos?

. KakoBbi cTaguu i atanbl pa3paboTku nporpammHblx NpoaykTos?
. Kakue nporpammbl asnaoTcs CpeacTsamm NporpammuposaHma?

o h W =

1.4. Cpena nporpammupoBanuns. Pepaktopsl.
TpaHncnatopbi. OTnagka. Tectuposanve. ConpoBoXxxaeHHe

IMporpamMmspl co3aaloT (NMUIWIYT) B onpeaefieHHOM cpene Ha [1DBM.
Cpeda — 3TO MHCTPYMeHTaNbHasl porpaMMHas o6osouka, obJieruaioas
cocTaBieHWe U OTJaAKy nporpamM. Yem coseplueHHee ¢peda npozpammi-
poganus, TeM Tpolle W ObICTpee Co3daBaTh B HEil HOBbIE NMPOrpaMMmbl.

OCHOBHbIE CBellcHHsl O cpele NPOrpaMMHUPOBAHUS PACCMOTPUM Ha
Gasze MHTErpupoBaHHOi cpeasl Turbo Pascal. Cucrema nporpammuposa-
HUSl (MHTerpupoBaHHasi cpema) Turbo Pascal coctouT M3 AByX 4acTeil:
KOMITUASATOPA C sI3blKa TporpaMMmupoBaHusi Pascal M MHCTpymeHTanb-
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HOJ NpOTPaMMHONM OOOJOYKM, OBJEryalolleil COCTaBAeHUE M OTIAAKY
Iporpamm. ‘ o

Cucrema Turbo Pascal — 3T0 COBOKYNHOCTbL HpPOrpamMM' M cayxe6-

HbiX GaitoB, 3aNMCbIBAEMBIX Ha XECTKMIl MarHuTHbli nuck (KMJ) B
ONHOM KaTtanore, oOObluHO umewwiem ums TP (min  PAS; wnaum
TURBOPAS u T. 11.). JInst BblI30Ba CJleAyeT OTbICKATb B 3TOM KATANOrE
¢paitn TURBO.EXE. 3101 thailn cozepxuT rotoBylo K pabore AManoro-
BYIO CUCTEMY NPOrPAMMMPOBAHHUS. B HEro BXOAAT: TEKCTOBbINA PERAKTOD,
KOMIMJSITOP, KOMIIOHOBILUMK M 3arpy3uuk. [ns paBothl noHamzoburcs
Taxxke OCHOBHas Oubnuoteka, Haxoasiuascsa B daitne TURBO.TPL, u
cnpaBouHasi cinyxba — daitn TURBO.HLP.

Hanpumep, nns BbizoBa cuctembl no komanae: DATPA\TURBO B
namsith MepcoHanbHOro kommelorepa (ITK) 3arpysutcsas nporpamma
TURBO.EXE u eit' 6yner nepenano yrpasieHue. Ha skpaHe mosiBUTCS
u3o0paxxeHWe OCHOBHOIO OKHa NpPOrpaMMHOM 06GOMOUKH (CM. puc. 12).
[1s BEIXO#A M3 cpedbl cneayeT HabpaTh komaHay ALT+X.

WUnterpupoBaHHas cuctemMa nporpammuposaHust Turbo Pascal
(IDE — Integrated Development Envizoment) Bo BpeMsi paGoThl coaep-
XUT pabouee rone (desktop), Ha KOTOPOM HAaxOASATCSl OKHA C TEKCTaAMH
NporpamMM Ha f3blKE MPOrpaMMHUpOBaHUst, 06J1aCcTh MEHIO, CTPOKA CTATy-
ca M 3arosioBoK. B BepxHeil cTpoke aKpaHa COAEPKHUTCS MEHIO BO3MOX-
HBIX KOMAaHZ Cpelibl, B HMXHEN! — Kparkasi clipaBka O Ha3HaYeHWM oc-
HOBHBIX (DYHKLMH KaaBull. Mewo — MpsIMOYTONbHBIfi yHaCTOK 3KpaHa,
comepxaulluil KONOBbIE CAOBa M MpeaHa3HavaowWMiica ais auanora. s
BbIOOpa OMUMU KUCMNONB3YeTcs UBET M «BBOA» MAM ALT+<6yksa>. Un-
dbopMaumio 0 KaXIOH ONUMM MOXHO MOJNYYHUTb, Haxas kjaasuiy F1.
Kaxmoe noaMeHio cogepxut ot 3 a0 10 oriuuit.

Oxno — mpenHa3HavyeHo Mjs1 oOMmeHa uHdoOpMaLMedt MeXay Mnpo-
rPaMMUCTOM U Cpeloil. AKTUBHOE OKHO O4epPYHBAETCS ABOMHOM PaAMKOIA.
Juanozo80e okHO — yTOUHSIET BHIOpAHHbIE NeiCTBUA. B AMaioroBbIX OK-
Hax ecTb HECKOJbKO nonei. [nsi nepexoma OT OAHOTO Mo K APYroMy
ucnoab3yercd Kinasuia TAB. [1ng nepexona BHYTPH MOAst UCIIONbB3YIOT-
€5 KJIaBUIIY MEPEMELEHUN Kypcopa.

KpoMe okHa pefaktopa, UMEIOTCS OKHa OT/IaJOYHOIO PEXUMA, Bbi-
BOJla PEAAKTOPOB pabOoThl NPOrpaMMbl, CIIpaBOK, CTEKA M perncTpos. Mx
MOXHO BbI3bIBATb MOOYEPENHO, WIAU OHM MOTYT MPUCYTCTBOBATH HA 3K-
paHe OMHOBPEMEHHO.

Texcmoeguoiil pedakmop — ynoOGHOe BCTPOEHHOE CPENCTBO CO3MaHUSI U
PENaKTUPOBAaHUs TeKCTOB mnporpamM. OKHO pezakTopa, OYepyYeHHOe
IBOMHO# paMKOii, NpeiHa3HaAYeHO A8 BBOJA MU KOPPEKIIMU TEKCTa Mpo-
rpaMM, B Er0 BEPXHEN CTPOKE JAeTCsi MMsl TOrO OJWCKOBOro ¢aiina, oTky-
Ia ObU1 MpounTad TeKCT nporpammbl (yianm umsi NONAMEOO.PAS, ecau
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TEKCT He YnTaeTcs ¢ AMcka). MMeeTcsa aBa crielManbHbIX NOAS 11si pabo-
ThbI,.C_ «MbllUbIO» (MOJIS1 BbIAENEHbI KBAAPAaTHBIMU CKOOKamMu, a Undpa B
HUX — HoMep OKHa). MOXHO OQHOBpPEMEHHO padOTaTbh C HECKOJbKHUMU
nporpamMMmamy (MM 4acTAMM GOJIBIIOH TMPOrpaMmbl) B Pa3HbIX OKHAX.
Hanpumep, MOXHO. OAHOBPEMEHHO PaboTaTh ¢ 10 OKHaMu penakropa.
Bpibop pa3nenoB B MEHIO M NYHKTOB MTOAMEHIO, OCYLUECTBAAETCS yKa-

3aHMEM Ha HUX CTPEJIKOH M HaxXaTheM JIEBOW KiaBMIUW Mbliiu. s pas-

pabOTKK TPOrpaMM Camble HYXHbie B MOAMEHIO, BbINAJAIOIIMM U3 Pa3-
nena File, nynkrst New 1 Open.

New — CO312€T HE3aMOJHEHHOE OKHO C MYCTOH NPOrpamMMoii, KoTo-
PYIO MOXHO TMOC/Ie 3TOTO B HEM COCTaBAsATb. Open — WU3BJIEKAET U3 Namsi-
TH HA XECTKOM IMCKE UM AMCKETHI YXKE UMEIOLIUICH TeKCT Kakou-1mbo
nporpamMmbl. T1osiBNsieTCS AMaTOroBO¢ OKHO, B KOTOPOM HYXHO yKa3aTh,
Kakoii uMeHHO 00bekT (daiin) cieayer OTKPbITb. 3allOMWHAHKE MpO-
rpaMmbl BbITIOAHsETCSl KomaHool Save pasaena File way knasuiueit F2.
Jna BbinogaHeHust nporpamMmbl B cpeae 1DE cneayer HaxaTh kiaBuiLM
Ctrl+F9 unn komanay RUN. Ecay KoMnbioTep HE OOHAPYXUT OWIMOOK,
pe3yabTaThl MOSABAAIOTCS HA MOKb30BaTENILCKOM 3KpaHe User screen, Ko-
TOpblit HaxoauTcs 3a okHOM cpeabl IDE. [ToTom cHoBa nosiBasIOTCSt OKHA
cpensl IDE. Pe3ynbTaThl BHINMOAHEHNUA MPOrpaMMbl MOXKHO MMOCMOTPETD C
nomouipio knasuiind Alt+F5. Haxap ni0o6yio KnaBuiily, MOXHO BO3Bpa-
THTbCs B OKHO Desktop, T. €. K OKHY NporpamMmmebl.

[na nepexofa oT COCTOSIHMSI BbIOOpa pexuMa U3 [1aBHOIO MEHIO B
COCTOSIHME PelaKTHPOBaHHsl clenyeT HaxaTbh Esc (yckonb3aTb, yoerarn),
a s nepexonaa K Bbibopy u3 rmaBHoro MeHio — F10. Pexpakrop moxer
packpbiTh MeHI0 Edit. B 3TOM MeH10 CONepXUTCS MepeyeHb KOMaHI Uil
pPENAKTUPOBAHUS TEKCTA NPOrpaMM:

Undo — oTMeHMTb npeablayliee AeHcTBUE;
Redo — BOCCTAHOBUTBH NMpeablAyILEE AEHCTBUE;
Cut — ynanutb B Oydep;

Copy — konupoBath B 0ydep;

Paste — BcraButb U3 6ydepa;

Clear — ynanmuThb.

Tekcr nporpaMmbl BBOAMTCs ¢ kinaBuarypbl. Kaxaas cTpoka 3asep-
waeTcsi «sBofoM» (Enter), ytobnl nepesecti kypcop. Ecnan kypcop noc-
TUT HUXHETO Kpast, TO OCYLUECTBISICTCS «[POKPYTKa» (CMeLLeHUE) OKHA
penakTopa. MakcumanbHasi JIMHA CTPOKM TEKCTa MOXeT ObiTh 65 535
CUMBOJIOB, KaK W BepTHKajibHas JUTMHA AucTa. OQHAKO KOMMUASITOP BOC-
NPUHUMAET CTPOKKU MPOrpaMMbl He Gosblie 126 cumBonoB. OKHO MOX-
HO CMElIATh CIeNyIOLMMH KJIaBULIAMU:

e Pg Up — cTpoka BBepx;

e Pg Dn — cTpoKa BHU3;
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Home — Hayano TeKCTOBOM CTPOKM;
End — KOHel TeKCTOBOW CTPOKH;

+ Ctrl+Pg Up — B Hauano Tekcra;
Ctrl+Pg Dn — B KoHel TekcTa;
Backspace — 3aGoit cumBona;

Del — ctepetb cUMBO;
Ctrl+Y — cTupaet CTpoKy.

Texerbl nporpamm xpaHsrest B gataax (cM. Temy 1.5). Ecnu HeT nme-
HU, TO crandaptHoe umst daitta — NONAMEOO.PAS (cm. puc. 12).
OxHo 3anpoca Bblaaet: Save file as (coxpaHuTb B daiiie ¢ umenem). B mone
IUls BBOZA MMERBM aitia ero Hy:XHO 3amaTh. Paiin GyaeT coxpaHeH.

Tpancaimopsi. Mbl yXe 3HaeM, 4TO I8 3alUCH CrmeurMdUKalum 3a-
Ayl B TEPMHHAX HEKOTOPOiH MOLENIM mnpoleccopa 00paGOTKM AaHHBIX
Ha s13pIKe COOTBETCTBYIOLUErO Mpolleccopa AOKHbI CYUIECTBOBATHL I1PO-
rpamMMbl, KOTOPbIE MEPEBOAAT KOMaHIbl SI3blKa MPOrpaMMUPOBAHMS Bbl~
COKOro YpOBHS Ha MalUMHHBIK 53bIK. MalIMHA MOMMMAET TONBLKO OOUH
A3BIK: [OCNEN0BATENIBHOCTA €AMHUL W Hyaeit. [lporpammbi, KoTopbie
MPOrpaMMMCTBI MUUIYT Ha Pa3IMYHBIX 93blKax, AOJXKHb! ObITh CBEAEHBI K
€IMHOMY BUIY, T. €. MalUMHHOMY §3bIKY. DTO JOCTUraeTCsl ¢ MOMOILBIO
NpOrpaMM-TPaHC/IATOPOB, HANMCAHHBIX OIIBITHEIMU NpodeccHoHanaMi,
KakK NPaBUJIO, CUCTEMHBIMU MporpaMMmuctaMu. [Ipexne 4yeM BbITONHUTD
rporpammy, ee HeoOXOOUMO TPAHCAUPOBaTh, T. €. 00paboTaTh ¢ NOMO-
LIbIO MpOorpaMMbI-TpaHCASTOpa. B pesynbTaTte TpaHCAsUMM cO3laeTcs
UCTIONHAEMBIH Gaiin, OH uMeer pacluiMpeHue .exe. TpaHCAATOpH GbiBa-
10T IBYX BUIOB: MHTEPNPETATOPHl ¥ KOMIHJISITOPHI.

Humepnpemamops — NPOTPAMMBI, aHAJIM3UPYIOLIME KAXAYIO HHCT-
PYKIHIO (KaKIBIA 11ar) TpaHCAMPYEeMOH MporpaMmbl OTAENbHO, MOCiE
4yero npeoOpasyloT ee B MALIMHHBIA KOA M BHIMOAHAT ero. Ecau ka-
KOKM-TMOO (PparMeHT MCXOAHOTO KONa MOBTOpSIETCs, TO MHTEPMpETATOp
OyIeT CHOBA aHANU3MPOBaThL U NMPeoOPa3OBLIBATL 3TOT PparMeHT nepen
€ro UCNOJHEHUEM.

Komnuasmoper — mporpaMmbl, npeoOpasyloliMe B XON€ HENpepbiB-
HOro npouecca Bech ¢aill HCXOIHOrO TeKCTa B MALIMHHbBINA KO/, a 3aTeM
OCYILECTBSIIOT €r0 BbINOAHEHWE. EcAn Kakoi-nmnbo ¢parmMeHT KOMu-
JIMPYEMO#H NpOorpaMMbl NMOBTOPSIETCS, TO KOMIMJISILLMS NOBTOPHO HE Npo-
u3poanTcd. Komnuastopbl paboTaloT 3HaUUTENbHO GbICTpee, YeM WHTED-
MPETaTOpbl, HO /1Sl HAYMHAIOUIMX MPOTPAMMMCTOB Jierye obyyarbcs Ha
MHTEpnpeTaTopax.

Omaadxa npozpammer. Tloce MOArOTOBKU TEKCTa NPOrPaMMbl ee
MOXHO MOMbITaTbCS1 BbINOJAHMUTbB, T. €. OTKOMIMWIMPOBATbL K CBA3aTb
(ecan HeoOXonMMO) ¢ OUOAMOTEKON CTAHOAPTHBIX Mpoueayp M (pyHK-
UMM, 3arpy3uTh B ONEPATHBHYIO NaMATh U NepenaTh el ynpasieHne. 1o

Ha3bIBAETCSl MIPOTOHOM FPOrpaMMbl U peanusyetcsd KomaHaoit RUN uan
knapvwamy Ctrl+F9. Ecau HeT ominboK, TO BCe AeMCTBMS BbIFOJHAIOT-
cd nocaenoBaTesbHo. KoMNuasTop MOXeT oOHapyXHTh OLIMOKK B MpO-
rpaMme, KOTOpble CJIEAYET UCMpPABUTh, HO B 3TOM Ciaydae ACHCTBUS npe-
KpAaLlalTCsl, BOCCTAHABAMBAETCA OKHO MpPOrpaMmbl, B BEpPXHEN 4acTu
KOTOPOro KpacHbIM 1LIBETOM BBbIBOAMTCS cOoOlUeHMe 0O owudKe, a Kyp-
COp YCTaHAB/AMBAETCS HA CTPOKY MPOrpaMMBbl, TAe oHa Obula oOHapyxe-
Ha. DTO MO3BOJIAET €€ UCIPABUTL B TEKCTE M OTJAOWTL nporpamMy. CUH-
TaKCUYECKUE OLUMOKM MOXHO OBICTPO MCMPABUTbH C IIOMOLIbIO KOMAaH[
meHio Compile. Eciy olminGka MaTemaTuyecKas, TO ClAeAyeT BbINOJHUTh
MOLLIArOBYIO OTJalKy ¢ nomouibio Kiasuiu F4, F7, F8. Okoso nepemeH-
HoM ycTaHasnupaeTcs Kypcop (Ctrl+F4), BBonurcs uMs rnepemMeHHOMN.

Tecmuposanue (gepugurkayus) — TPOBEPKa MPaBUIBHOCTH DPabOThbt
nporpaMmbl. [1py TecTHPOBaHMM NMPOrpamMMbl UCIIOIB3YIOTCS CMELUaIb-
Hble Habopbl MapaMeTpoB, [UIS KOTOPbIX 3ajauya peliaercsl AOCTaTOYHO
TOYHO. ECM nosyyeHHbl pe3yapTaT TECTUPOBAHUsI C ITUMU Napamerpa-
MU YIOBJIETBOPSIET NMPOrpaMMMUCTa M 3aKa3uMKa, TO CUMTAETCS, YTO Mpo-
rpamMMa paboTaeT KOPPEKTHO.

Conposoxcoerue. AHan3 paGoThl MPOTPAMMBbI BBIMOJHSETCS TakXkKe U
Nno pe3yjibTaTaM NPOU3BOACTBEHHBIX UCTMBITAHUM, ¢ HabopaMy peanbHbIX
naHHbix. [ToaTOMYy nocfie TeECTUPOBaHMS NPOrpaMmbl K Nepenayun ee 3a-
Ka34yMKy, cieayet o0y4uTh ero pabote ¢ nporpamMmoit, AaTb KOHCY/IbTa-
LMK Y YCTPAHUTh OLIMOKH, BbISIBIEHHbIE B MPOLECCE NPOM3IBOACTBEHHOI
IKCIUIYATAlMK NIPOrPaMMBbI.

KoHTpOnbHbIe BONPOCHI

Yro TaKoe cpepa NporpammMupoBaHual

KakoBbl chyHKUMM pegakTopal

. Kakosbl Brpap!, HazHauveHue u DyHKUMM TpaHcnaToposa?

. Kak BbINONHMTL 0Tnaaxy nporpammbi?

. YT0 Takoe TecTMpoBaHWe n CONPOBONAEHUE MPOrPaMMbI?

1.5. [aHHble. TuRbl gaHHbIX. CTPYKTYPbL. XpaHeHue AaHHbIX

HcxoaHbiM 00bEKTOM JUISI MpOrpaMMmucTa sipasieTcst 3anaua, cdop-
MYJMpPOBAaHHAs Ha CONEPXATENAbHOM YPOBHE, T. €. ONMCaHbl OTHOWEHUS
Mexay o0beKTaMu pealbHOro Mupa. B J1060# MOMEHT BpeMeHN OObeKT
HAXOAUTCS B COCTOSIHWHM, KOTOPOE XapaKTEPU3VETCs OMpPENeSCHHbIM Ha-
6opoM CBOMCTB M Mx 3HaueHUH. CBOICTBA OOBEKTOB, COXPAHAKOUIME
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CBOE 3Hay€HME, ABAAIOTCS ITOCTOSSHHBIMHU, a W3MEHSIOIME CBOE 3Have-
HHUEe — MepeMeHHbIMU. MI3MeHeHue CBOICTB 00beKTa MPOUCXOANT B pe-
3yAbTATE BLINOJIHEHUS 3apaHee yCTAHOBMEGHHbLIX AeicTBHil. M3MeHeHHIO
KaXI0ro CBOMCTBAa OOBbIYHO COOTBETCTBYET OMNpelecHHAas OfepaLus.

ITporpaMmbl MaHUNYJIMPYIOT He C OOBEKTaMM, a C JdanHbMU, T. €.
vMHbOopMauueii, NpeacTaBleHHOM B (HOpMe, NPUTORHOI Ul €€ nepeaadu
1 06paboTKH ¢ MOMOLUBIO KOMIbIOTepa. [103TOMY cHavana Haoo onpene-
JIUTh JAHHBIE, KOTOPbIE MOTYT ObITh MOCTOAHHBIMHU MM NEPEMEHHBIMH,
UX THI, ¥ CIIPOEKTUPOBATL CTPYKTYPbl, OMUCHIBAIOLLIME PeaibHble OGBEK-
Thl ¥ OTHOLUEHHSI. :

Tunb: Oarmbix ONPENEISIIOTCS MHOXECTBOM 3HAYEHWIA, KOTOPbIE MO-
IyT NPUHMMATL OObEKTHl JaHHOFO THNa (KOHCTAHTHI, MEPEMEHHBIE, Bbi-
PaXEHUs1), © MHOXECTBOM TOMYCTHMBIX Onepauuil Hal HUMHU. Boiiensi-
IOT TUIIBL: yeabull (integer), sewjecmeennsiii (real), aoeuveckuti (logicai) win
bynaescruii (boolean), cumgoavubiii (char), 6azosstit (byte). K cTpYKTYpHBIM
TUIAM JaHHBIX OTHOCATCA: maccus (array), mHodxcecmso (set) cmpokoebili
(string), 3anucs (record), gadaoenti (file) u ap.

OnucaHue TUNMOB faHHBIX Ha s3biKe Pascal npueegeHo B Teme 3.1.
Llenble (integer) MOryT NMpHMHUMAaTh 3HaueHMs oT —32 768 mo +32767.
MosToMy i GosblUMX 3HaUEHMI MCNOAB3YIOT TUM longint, B KOTOpOM
6osble Ha 2 MApA 3HaYeHWM. TUIibl YUCTOBBLIX JAHHBIX C IPOBHOI ya-
CTbIO HAa3bIBAlOTCH OAHHbLIMM BeWECTBEHHOro tuna (real). Ins 3anmmcu
Yuces UCTOonb3yeTcsl 00blyHasa ¢opma. Ho, ecay 4ucio CianwkoM 6oJib-
LIOE WM MaJleHbKOE . (MMeeT 0OnblUYK paspsiIHOCTb), TO KCIMOAb3YIOT
9KCIIOHEHLIMOHANBHYIO GOpMY 3anucH (C IuiaBalolled TOUKOM).

®opma 3zamucu: x=M*Epy, rie M — maHTucca, UMbpoBas 4acTb,
E — ocHoBaHMe cucTeMbl cymcnenust (A5 OecaTUUHbIX yucen E=10);
Px, — MOpsiaoK (CTeneHs), Ha KOTOPBIM HAmo yMHOXUTH M, 4T0oBOb! 10-
JIYUUTh YUCIIO.

IIpumepsri:
1E-3=1*10-3=0,001; 0.257E+3=257;
6.025*10"-23=6,025E-3=60,25¢-24.

Program Sarif_Sgeom,;
var
X,y :real;
sa: real;
begin
writeln ('Beeaure 2 yucna');
read (x, y); {Hanpumep, BBenem uucna 6.9*E+2 u 2*E-2}

sa: =(xt+y)/2;
writeln (‘Cpentiee apupmernyeckoe= ', sa);
end.
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PeaynstaT Ha skpaHe: CpenHee apudMeTHueckoe=345,01

Iepevucasemolii mun danHsix.
Color = (white,blue,green,red) /color — user

- Toward=(links, rechts) / toward — ofO3HaYeHVe HAMPABIEHUs
Part = (west, nord, ost) /part — reorpaduueckast 4acTb CBETa

Cumeoast 6 Kauecmee OAHHbIX.
. Ilpumep.

Program prim Stroka;
var
cm, ch: char;
begin
writeln ('BBeanTte Npon3BonbHbI CMMBON');
read (cm);
writeln ('Bbl BBe M cumBox’', cm);
ch: ="X';
writeln (‘B cuMBOnbHYIO MEpeMeHHY0 3aHeceH cuMBoil', 2K)
end.

CyuwecTtByer GyHKuus ord, no3poasiiowas rno 3Ha4eHWUIO CHMBOJA
ONpeaeNuTb COOTBETCTBYIOLUMIL eMy uuCiIoBoit koa. PyHkums chr oT ap-
r'YMEHTa LENIOro THIA [aeT 3HAYe€HUe CMMBOJIA, COOTBETCTBYIOILEMY UM~
C/I0BOMY 3HAYEHMIO apryMeHTa.

Joeuueckui mun Oaunbix. Bo MHOTMX Mporpammax OKasblBaeTcsl
YIOOHBIM TPEABAPUTE/IbHO BHIUKCINTD, BbINIOAHEHO JIM HEKOTOPOE yC/1O-
BME, IaJiee MOJIL30BATLCS UM B JAPYTMX YACTAX NMPOTpamMmbl, MCIONb3Ys
€r0 COKpallleHHoe 0603HauyeHue. YcioBysi, BOOOLIE, SIBISIOTCA JOTHYye-
CKUMH BBIPAXEHHIMH, KOTOpPblE MOTYT IPHHMMAaTh JIMLIb 3HA4YEHHE
UCTUHA u JIOXb. Odast abctpakTHOro ux npeacrasreHust B Pascal
€CTb A02UYeCKUe NepemMentble, ONPENEsieMble B pa3fese ONUCAaHWi chy-
KeOHBIM CUMBONOM boolean (B yectb matematuka . bynsi, kKotopwiit
NIepBLIM CTaJl CUCTEMATHYECKM DACCMATPUBATL TaKKE BeiMuMHbL). Jlorn-
YyeCKMe fepeMeHHbie MOXHO 3a/1aTh KOHCTAHTAMU frue v false.

[TpocTeiuuMHu BapUAHTAMHU JOMMUECKOTO BbIPAXKEHWS SIBISIOTCS A0~
2u4ecKUe KOHCHUHMbL, A02UMECKIUEe nepeMeHHble U OMHOWeHUs N OTIPENE/Isi-
IOTCS Kak 3arlMuCh:

Jro6oe uncnoBoe BbIpaxeHUE.

Apudmernyeckoe BoipaxeHue _ Onepauust oTHOLEHUs _ Apudme-
THYECKOE BbIpaXKEHMeE.

Ornepauuy OTHOLLUEHUS 33[0aK0TCs Kak: =, <>, <, > <= >=,

bojiee CIOXHbBIE JOrMYECKYE BbIPAXEHMS MOJyualoTCsl U3 MPOCTEN-
LIKMX MYTEM NPUMEHEHUs BA30BLIX Joruueckux anemeHtos HE, M, U1K
(NOT, AND, OR) 1 kpyribix CKOOOK.
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Hanpumep: (x < 4) and (x < 7), (x < 5) or (x > 9),
(x > 0) and (y > 0), not (y <= 8).

3anaua. I1py yka3aHUM BO3pacTa BhIBOAUTH YTBEPXKIAEHHE: MOJOAOMH
(mo 20 net) u craprlit (nocne 60).

Program Vozrast;
var
age: integer;
young, old: boolean;
begin {Mcrionb3oBaHKe JOrHYECKON repeMeHHOA — X}
write ('Beennte cBO#t Bo3pact');
read (age);
yong: =age<20;
old: = age>60;
if yong then
writeln ('Bel Mononbl');
if old then
writeln ('Bbl cTaphlit');
end;
end.

PaccMoTpyM npHMMep MCNOAb30BAHMS JIOTHYECKUX THIIOB JAHHBIX:
True — «ictuHa» u False — «10Xb» IPM CO31aHMM NPOrpamMm ¢ MOA-
MporpaMMamu.

3apaya. Beoaute u BbIBOOUTE LUMbphl 0T 0 10 9 M OyKBBI PyCCKOro
andasura.

Program Alfavit;
Function IsDigit (ch: char): boolean;
begin
if (ch > ="0") and (ch < ="9") then IsDigit: = true
else IsDigit: = false;
end;
Function IsRBukwa(ch: char): boolean;
const
bukwi: string="ABEBTl..Sa6Brae..s"
var
k: integer
begin
for k: = 1 to length (bukwi) do
if bukwi [k] = ch then IsRBukwa: = true
end;
var
cc: char;

begin

writeln {"BBeanTe Npou3BoIbHBIA CUMBOA");

read (cc);

writeln;

if IsDigit (cc) then writeln ("BeeneHHbI cumson - undpa”);

if IsSRBukwa (cc) then writeln ("Beaute cumpon - pycckas 6yksa")
end;
end.

Cmpyxmypuot dannwix. Tlpouecc NpoeKTUPOBAHUSI CTPYKTYP OAHHBIX
MPOCT, €CAU NaHHbIE CKAISIPHOTO TUMa. B pesyibTare aHaniu3a 3agaqyu u
PacCMOTPEHHMs BO3MOXHBIX AITOPUTMOB OTPEAesIIOT CTPYKTYpY (crpyn-
MUPOBAHHOCTb U CBSI3b) MCMONb3YEMbIX AaHHBIX! CKAJSIPHOTO THMIIA, Mac-
CHUBOB (OJTHOMEPHbIE, MHOTOMEpPHbBIE) U T, 1.

Maccue — 310 Ha®Op OOHOTUMHBLIX HAHHBIX, UMEIOWIMH /IS BCex
37EMEHTOB 001liee UMSL.

ITpumep. KapTtoyka crnoprioTo — OOBEKT pealbHOro MHUpa, COOEP-
XKalUi KOMOUHALUIO U3 LLECTU YMCEN:

12 18 23 26 41 42

2 82529 34 45

3mech CTPYKTYPOIt NaHHbBIX OYAET 00HOMepHbLd Maccug U3 1ECTU Lie-
JIOUMCAEHHbIX KOMIOHEHT, COAEpXAluuil onpeaeNeHHYl0 KOMGUHalLMIO
yycen. Ho MoxeT ObiTh # KOMOMHALIMII, 2 OQHOMEPHBLIH MAcCHB MO3BO-
JISIET ONUCATh TOJIbKO ONHY. Ec/iM ABa OAHOMEPHBIX MaccuBa, TO LeNeco-
06pa3HO BBECTH ABYMEPHBLIA MacCUB, T. €. MACCMB MAacCHBOB: {a;, i =1,
n, j=1,6}. B xapTouke Kax[as CTPOKa MACCHBA COAEPXKUT OAHY KOMOU-
HaUMIO M3 LIECTH YMCEJI, a BCero B MacCHBE 1 CTPOK.

B MateMarTHke YMCIOBblE MOCAEMIOBATEILHOCTH (MaTpHLIbl, TaGAHLbI
¥ p.) 0003HAYAIOTCS! KAK WHAEKCUPOBAHHbLIE MEPEMEHHbIE.

Hanpuwmep:

a, — uNeH apudpMETHYECKON NOCeI0BATENBHOCTH;

by — s71eMeHT MaTpuusbl B i-i CTPOKe j-ro crosbua.

B si3bIkax mporpaMMMpoBaHHMS UCMOJIb30BAHME ODO3HAYEHUH C WH-
nekcamu Heyno6Ho. O6001ueHHeM MAaTPUUHbBIX MOHATUH MOCAEA0BATENb-
HOCTM WM MAaTpULbl LAs SI3bIKOB TNMPOrPpaMMUPOBAHUSE CIYXAT MACCUBLI.
OnucaHue Maccupa:

vMs MaccuBa: array [ananasou 1], [ananason 2] of _Tun ajleMeHTOB.

I1py o6pallieHUH K 2AEMEHTY MAacCCUBA €ro MHAEKC YKa3blBAKOT NOC/E
MMEHM MacCHMBa B KBaapaTHbIX CcKOOkKax. MHaekcoM MoOxeT ObiThb He
TOJNILKO YMUCJI0, HO W BbipaxeHHe. flpocTeiilune MacCUBbl — OHOMEPHbIC
M COOTBETCTBYIOT MAaTPUUHON MOCAEAOBATENLHOCTH (BEKTOPY).
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Ilpumep. Beectn nocnenosarenbHocTs U3 (0 LeabIX uuced u BblBeC-
TH UX B 00paTHOM NOPSIKE.

Program Massiv;
var
x: array{]...10] of integer;{mMaccus n3 10 uenwtx uncen}
k:integer;
begin
writeln (‘BBenmTe 10 LENBIX YMCET NOCNEAOBATENBHOCTH');
for k:=1 to 10 do {oneparop 1MKIa ¢ napameTpaMn}
read (x[k}]);
writeln. {nepexoa Ha HOBYIO CTPOKY LMKJA }
for k := down to 1 do :
write (x[k]), ' ")
end.

B sT10#i nporpaMMe TIpH ONpEnesIEHHOM YCIOBUM ClEdyeT UCNOoNb30-
BaTh break — oneparop Bbixoga u3 uukna. Hanpumep: f x{k] = 99 then
break.

Mhuocomeproie maccuss: 0600ILAIOT MOHITUE MATPHLLbI.
[Ipumep. BoruncanTs 31eMEHThI MATPHUbL A; = P+ 2/

Program Mmassiv;

var

a:array 1.3, 1..4] of integer  {ABYMEpPHBI MaccuB U3 3-X CTPOK
N 4-x cTonbuoB}

Linteger; {nHnexc cTpoku}
j:integer; {viHIekc cronbual
begin
foriz=1t0 3 do {BHYTPEHHUT UUKI}
forj==1 104 do {BHEWHKWH LMK}
alijl: =i* 1+ 2%;  {dopmupoBaHye MaTpyLbl MO U3BECTHOM
dopmyne};

for ;=1 to 3 do
begin
for j:=1to 4 do
write (afi,ji): 3, "),
end;
end.

Tun mHoMcecmea. DTOT TUN 3a4aeT WHTEPBaA 3HAYCHWH BCeX NOA-
MHOXECTB, BXOASILINX B MHOXECTBO. TUIIOM MHOXECTBa MOXET ObITb J1O-
001 ckansapHbiit TUN. B Pascal ero 3analor ¢ noMouibio cayke6HOro cino-
Ba set, HanpuMep: b: set of char. KOHCTaHTbl yKa3blBAlOT B KBaJpaTHbIX
ckoOKax, nanpumep: digits=[0...9]. YkazaHue npuHamIexXHOCTH 31EMEH -
Ta K MHOXECTBY 33a1al0T € TIOMOLUBIO 3ape3epPBUPOBAHHOIO CNOBA in, Ha-
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npumep: if 2 in digits then... Han MHOXECTBAMH MOXHO BbITIONHSTh Ofie-
pauMH 06beAMHEHMS, iepeceHeH s, pa3HOCTH M T. /., MPUMEHSITh Onepa-
WM  OTHOLWIEHHIT (paBeHCTBAa =, HepaBeHCTBa <>, saBaseTCA
MOAMHOXECTBOM <=, ABNSIETCS HALMHOXECTBOM >= U T. J.).

Cmpokoesiii  mun. 3HauyeHUs [MEPEMEHHBIX CTPOKOBOrO THUMA
(string) — 370 cTpoku cuMmBosoB. Hanpumep: b: string [15]. B kBaapar-
HbIX CKOOKax yKka3biBaeTcsl MNMHa cTpokd. Jlonyctumass mnvHa —
255 cvimBonoB. CTpoxM MOXHO OGBLEAMHATL (ONEpalusi KOHKAaTeHa-
UMK — ¢ noMouwblo 3Haka + uan ¢yHkumm Concat(strl,str2)). MoxHo
npeobpazoBbIBaTh YMC/IOBbIE 3HAYEHUsS] B CTPOKOBbIE MU HA0BOPOT C 10-
Mouiblo npoueryp Str(num, strnum) w Val(strnum, num, errcode), rae
num — 3HayeHHe YMCIIOBOTO THMA, Strnum — fepeMeHHasl CTPOKOBOIO
Tina, errcode — coobuieHne o6 owinbke, ecau oHa ectb. Btopo# nepe-
MEHHOI NMpH NepeBoae NPUCBAMBAETCA 3HAYEHUE MEPBOIA.

Tun 3anucu. Tun «3anuchb» — CMECb PA3HbIX TUMOB. DTOT THM AaH-
HBIX MMCET [0sl, KOTOpblE MOTYT COAEPXaThb AaHHbIE PA3HbLIX THITOB.
It ofMcaHns NepeMEHHbIX 3TOrO THIA 3ape3epsBuposaHo B Pascal cio-
BO record. OHO MMeeT CieayIOLIMH BHI:

WM nepemenHoii: record _ MMcHA Noaci _ HACHTUPUKATOPH
THNOB Nonen.

Hanpumep:

var

oblast: record
rang: integer;
les, lug, os: real,;

Orepaluy MOTYT BBHTIONHSTBHCH TOALKO Hajd OTAENbHbIMHW TNOJISIMH
3aMMUCH, HO HE Hal BCEW 3aMMUCHIO.

Daiinogotit mun. Daitbl MOTYT ObiTh TEKCTOBBIE, THITH3HPOBAHHDbIE K
HeTunuiupopauHbie. Texctopble daitiint na s3vike Pascal uncior tun
text. IapameTpom npouenyp pabotel ¢ paitnamu sipasiercst pailsopast ne-
peMeHHasl, KoTopasi yCTaHaBAMBAeT cBsi3b ¢ haljioM (CM. ranee «XpaHe-
HME JaHHbIX»). IMeeTcs psii CTAHAAPTHLIX npoueayp M (PpyHKUHE ans
padotsl ¢ aitnamu (nanpumep, procedure Read (var fa: text; vl,...) cuun-
TBIBAET OJIHO MJIM HECKOJIbKO 3HAUCHMIT U3 (paiina, ceazaHroro ¢ (aiino-
BOW nepeMeHHOM fa, B OMHY “J1M HECKONBbKO NMEPEMEHHBIX VI, ... ).

TunuzuposaHHbie ailsibl NpeaAHa3HAYEHbI VIS XpaHEHHs WH(DOPMa-
uMu oaHoro tuna. Onucanve TUNM3aupoBaHHoro (aiina: ftable : file of
type 1D, rae type ID — niobofi TN, kpome dainosoro.

HetunuanposaHubie (haidabl MCAOAL3YIOT I8 Onepauuii soaa-Bbi-
BOJA, T. K. OHW AAlOT MAPSIMOW NOCTYyn K moboMy daiay Ha aucke 06¢3
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pas3/iu4ms ero TMNa W CTpykTypbl. OnucaHue HETUMHU3UPOBARHOTO aji-
na: untyped_file : file. : :

Xpanenue Oannoix. JlaHdble, Kak NpaBUIO, XpaHATCa B daiinax:
@aiin — 3T0 UMEHOBAaHHAasA COBOKYNHOCTb JAHHBIX, XPAHUMAs B MaMSITU.
HaubGonee touHoe (yHuKanbHoe) ofo3HayeHue nosaydaetes ansa Qaiina,
€CJM B €ro Ha“uMEHOBAHWE BKJIOYATH TEKCT W HHMOPMALUMIO O MecTe
xpaHenus daitna. Takoe 0603HavYeHUE HABIBAIOT NOAHBIM UMEHeM paiina.
OcHoBHas1 yacTh ero uMeHU B Ilackane uMeer He Gojee § cMMBONOB, a
OTAEJNEHHOE TOYKOM pacliMpeHue — He DoJiblie 3 CMMBOJIOB. s mMex-
IYHapoaHOTro obmeHa yepe3 Internet peKoMeHAyeTcs BKIIOYATh B COCTAB
uMeH GainoB ToALKO NaTHHCKUE 6YKBbl M LKudpel. Paciumpedne nmenn
(aitia 06bIYHO 0003HaUAET COKpAlUEHHE €r0 HAa3HAuYEHHUsl MM COAepKa-
Hus (.pas; myltext.txt u T. a.)

B 1r060it (ainoBplii CUCTEME WMEIOTCS ONpeaesieHHbie MpaBuia
0003HayeHust MecT xpaHeHus aiinoB. B Haubonee pacrnpocTpaHeHHbIX
CUCTEMAX OHM UMEIOT BUA:

D:\nenouka_kaTanoros,

rie D — obosHaueHue JOrMYeCKOTO AMCKA; a Jajnee — MepeyrcleHne
4epe3 CleuyanbHblii CUMBOI \ (C/I911) HA3BAHMM KATANIOrOB, UEPE3 KOTO-
pble HYXHO NIIPOATU, 4TOOBI OT KOPHEBOrO KaTalora JOTMYecKoro amMcka
nobparbcss 10 MecTta XxpaHenust aitna. Hampumep: c¢:\bp\work\
myltext.txt. OOIMH M3 KaTaJOroB SIBASETCS TEKYIIUM B KaXXAblii MOMEHT
BPEMEHH.

Kamanoe py cO30AHMW HA3bIBAETCS MMEHEM M TpeAHA3HAYeH s
xpaHeHus nHdopMauumn o daitnax, a He caMux HaHHbIX. [lepenBuraTbes
f10 XaTajjoram MOXHO C NMOMOLIbIO npocTeilnx Komana OC.

@aiin BHYTPU NPOrpamMMbl MPHUHATO HA3BIBATH CMELUUATbHO BBOLM-
MOU @aiinogoi nepementod wan yxazamenem. Daitnbl MOAPa3meNdOT Ha
BeccTpYKTYpHblE, TEKCTOBbIE M THITM3UPOBAHHbIE (HA A3bIKAX MPOrpam-
MUPOBaHUS).

basossie onepayuu ¢ gaiinom. TlomellleHue NaHHBIX B daiin Ha3blBaeT-
¢4 3anucbio B Qailsl, a U3BJIEYEHUE XPAHUMbIX B HEM JaHHbIX — YMeHuem
13 daina. [loAroToBUTENbHbBIC ONEpalMu: OTKPHITHE, 3aKphiThe daiina.

B s3bike [Tackanb OTKPLITUIO NMPEALLIECTBYET NOATOTOBUTEILHAY Olle-
pauusi csi3u (OrepaTop assign) Mexay UMeHeM (dailna M ero ycioBHBIM
obo3HaueHMeM B nporpamme — daiinopoit nepeMmeHHoM (PI1):

assign (umsa_®@T1, ums_daiina)
Wmsi_PIT: file of _ tn anemenToB ¢aitna

Omkpeimue daiina BITIOTHAETCH ONEPATOPOM Fewrife WK reser.
3axpeimue haiina BLINOJHSETCS ONEPATOPOM close.
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Ipumep. Co3nath daiin ¢ uMeHeM primera.num, B KOTOPOM 3anoMU-
HaeTcsl MOC/AENOBaTe/NIbLHOCTh M3 |2 uefbix uyucen, 3aJaHHbIX MPOCTOM
pCUEeTHOH (POPMYJIOH.

‘Program Posledov;

var

fa: file of integer; ~ {fa — daiinosas nepemeHHasn}
K, In: integer;

begin
assign (fa,'primera.num’); {haka TUNMM3UpOBaHHbII}
rewrite (fa); {o1s1 3anucu B Qaitn}
for k:=1.t0 12 do
begin
nn=k*k+1;
write (fa, nn);
end;
close (fa);
end.

[Tpoussonbuplit docmyn K NaHHbIM B (haiine MOXeT ObITh nocaedosa-
menvroim 1 npsamoim. [1pn nepBoM L1 NPOUTEHUSI KAKOrO-11b0 €ro aje-
MEHTa CJiefyeT MNOCAeA0BaTENbHO MPOYUTATL BCE MPENUIECTBYIOLIUE eMY
37EMEHTBI ¢ Havyana daiina. [Ipu npsaMom 0oCTyne MOXHO SIBHO 3alaTh
MecTO B (paitie, roe HaxoaMuTcsl TpeOyeMblii 2JIEMEHT, U TNPOUMTATh €ro.
B MaccuBax 3/1€MEHTHI HYMEPYIOTCS SBHO (MHAEKCH! YKa3bIBAIOT SNEMEHT
maccupa). B daitnax HyMepauusi 3J1€MEHTOB HesiBHAst, TO3TOMY ciaenyer
MCNOJb30BaTh yKazameab Texyilleit 3anucu B dailne. BTOT ykasatenn
noaomepXupaeTcst ¢GhaiiaoBoi CUCTEMON M MPUKAALHOMY TPOrPpaMMUCTY
HedocTtyneH. B g3bikax nporpaMMMpPOBaHUs eCTh ChelMalibible TIPolie-
Jypbl U3MeHEHHUS yKkasaTess Texyllel 3anvcu B daitne. 3HaueHue ykasa-
TeJdsl TeKyuled 3anucy 3aaeTcsi BEJMYMHOM MAMHHOTO LEJOro THUna
(longint). Ilpouenypa ycTaHoBKM Tekyluero ykasarens B [lackane o0o-
3HavyaeTcs seek (Hanpumep, seek (fb, pos-1);{mepexon ot pos k pos-1,
yTtoObl OoTCHET Wen oT 0}). ‘

TekcToBble (aiiibl BOZHUKIM, YTOObl COXPAHSTh ISl AATLHEHLICTO
WCTIONAb30BAHMS M300paxeHus TEKCTOB Ha 3KpaHe, W ABAsOTeH aHaslo-
rOM TEKCTOBOTO M3JaHMs Ha DKpaHe, CO3AABAEMOro ONepaTopamMu BbiBO-
1a. TeKCToBble CTPOKH, 3aBeplliaeMble HEBUAMMBIMY CIYXKEOHBIMU CHM-
BosiaMu: (13) — cranmaptHbiit cumBon CR — carriage return (Bo3spar
kapetku) u (10) — cranpaptblid cumBon LF — line feed (nepeson ctpo-
xkn). Ans onepauvonHbix cucteM B IBM PC 310 ocywecTsisieT kiapuila
Enter.

© TekcToBBI} xapakTep BBOAA WM BbiBOAA AOJXEH ObITh yKasaH Ipu
OTKpbITUU (paitna. B Mackane 5T0 MOXET ObITh HESBHO.
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IIpamep. Buigon B TexcroBbiii (haitn Ha s3vike [lackanp

program Vtext;

var
fa: text; {umsi_ GO text};

K, na: integer;

begin

assign (fa,'primerc,txt’);

rewrite (fa);

fork=1tol

writeln (fa, 'kBaapaT uncna’, K, 'paBeH’, K*K, 'a Ky0-', K*k*K);
close (fa);

end.

KoHTpOnkHbIe BONPOCH!

YTto TaKoe fAaHHble M KaKoBb! UX BUAbI?

Y10 Takoe TMN AaHHbIx?

KaKkue Tunbl AaHHbIX MCMOMb3YIOT NPM NPOTPaMMUPOBaHMKM Ha a3bike [ac-
Kanb?

Uro TaKoe CTPYKTypbi AaHHbIX?

Kax ocyluecTBnsercs xpaHeHue daHHbix?

naBa 2
A43biKM MPOIrPAMMUPOBAHMA

2.1. Knaccucmraumsa 93bIKOB NPOTPamMm MMPOBaHHA
M 3Tanbl X Pa3BUTHA

H3biKk npoepammupo8ais — COBOKYMHOCTb OCHOBHBIX CUMBOJIOB (a-
(aBUT) M MpaBUJ COCTaBACHMS M3 HMX CMbBICJOBBIX KOHCTpyKuuii. OH
JOMXKeH obecrneyuBaTh B3aMMOIACHCTBME ueOBEKa C MallMHOM, ObiTh
y1006eH W MOHSITEH UM ODOUM.

B COOTBETCTBUM ¢ NpeacTaBieHUsIMU 00 YpOBHE aOCTpaKuMH, Ha KO-
TopoM (bOpMHUpYeETCs 3azada U Ipouecchl 00padOTKM JAaHHLIX B peajb-
HOM YCTPOMCTBE (IIPOLECCOPE), TOBOPAT 00 yposHe S13bIKOB MPOrpaMMHU-
poBaHus. MOKHO BBIACIUTD $I3bIKM HU3KOTO M BbICOKOTO YPOBHSI.

K si3bikaM HHU3KOr0 YPOBHSI OTHOCHT:

e MAlIUHHbIE A3BIKM — SI3bIKK KOa0B DBM;

® MAalllMHO-OPUEHTUPOBAHHbIE A3bIKW — acceMbiiepbl, MHEMOKO/IbI.

K si3bIKaM BBICOKOTO YPOBHSI OTHOCSIT:

¢ pOOJIEMHO-OPUEHTHPOBAHHbIC (MMEIOT CPEJACTBA IUIsI OpraHu3a-

VY CTPYKTYP JAHHBIX, ONMUCAHUS AJITOPUTMOB U OPUEHTUPOBAHbI
Ha peuleHuWe 3agay onpeaeieHHoro knacca): doprpaH, AJron,
Kobon, Ana u ap.;

e yHupepcangbHble: Anron 68, PL/1, IMackanb, QBasic, C++, C#

unp.;

® $3bIKW TIPOEKTUPOBAHMSI MPOrpaMMm (CUCTEMbI TPOrpaMMUpoBa-

HUSI) — B HaCTOsILIEE BPEMS UMEIOT CaMblii BLICOKHI YPOBCHBb ab-
CTPAKUMU, OHM PACHIMPSIOTCS HE KaK SI3bIKWM OJIMCAHUS Mpouecca
00paboTKM JaHHBIX, a Kak cpeacTtBa onucaHus 3anau: Visual
Basic, Delphi, MS Visual C++, Borland C++ Builder n np.;

e 93blKM THMEPTEKCTOBOM pa3meTkKH, Takue, kak HTML — Habop
KOZOB, KOTOPbIA BBOAWUTCS B JOKYMEHT sl 0003HAUEHUS, HANIPU-
Mep, cBsizeil Mexny ero dactaMu. Komanabt HTML obecneunsa-
10T COeAMHEHUE CalWTOB U FNaBHbIX cTpaHul WWW (BceMmupHOoi
nayTHHbl ceTh MHTEpHET) NPKU MOMOLUM MIEPCCHUIOK M YKa3blBa-
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10T Web-0paysepy (nporpamMme Hapurauuu) crnocod pacrnonoxe-
HUSI MACCUBOB NAHHBIX;

® S3bIKM OMNMMCAHUS CLIEHAPUEB — MAKPOCHI, 'B KOTOPLIX OObEaANHE-
HbI OTAEJIbHBIC KOMaHbI, YIIPABISIONIUE CPeloil B COOTBETCTBUU
€ MX CIIMCKOM — MPOTrpaMMoil: (HaTlipyMep COCTOsILLIME U3 UMEHO-
BAHHBIX MOCAEIOBATEILHOCTEH COBOKYIMHOCTH YKA3aHHbIX HaXa-
THI Ki1aBu npu padote ¢ nmakerom Microsoft Office);

e s3bIKM  MmojenupoBanust cucteM: Harpumep, GPSS (General
Purpose Simulating System) no3BoJisieT aBTOMaTHU3WPOBaTh MNpPU
MOIEJMPOBAHUK MPOLIECC MNPOTPAMMMUPOBaHMS Mopenei. SI3bik
[OCTPOEH B MPEANOA0XKEHUHN, UTO MOE/BIO CNOXHOM AUCKPETHOM
CHUCTEMBI SIBJSIETCS OMUCAHNE €€ 3JIEMEHTOB M JIOTUYECKUX NPaBu
UX B3aMMOAEUCTBMS. s onpeneseHHOro Knacca MOIENUPYEMBbIX
CUCTEM BLIIEISIOT HeOoablIoW Habop aO0CTPaKTHBIX 3JIEMEH-
TOB-00bekTOB. Habop normueckux mpaBMJ OTPAHHWYEH U MOXKET
ObITH ONMcaH HeGONbILIMM YHCJIOM CTAHIAPTHLIX onepaunid. Kom-
MIEKC MPOrpaMM, ONUCHIBAIOIIMX (PYHKUMOHUPOBAHUE OOBEKTOB
W BBITIOJHSIOLUMX JIOTUYECKHE Oflepalluu, SIBISETCSl OCHOBOM 1Sl
CO3JaHUS NMPOrpaMMHOM MOZIeNH cUcTeM AaHHOTO KJjacca.

S13bIKM peanbHO (YHKUMOHUPYIOLWIMX MPOLUECCOB HA3bIBAIOTCS A3bi-
Kamu HU3K020 ypogHs (Hanpumep s3blK Uisl GyHKLHHMOHUPOBAHMS MpoLec-
copa). Hanwcanue nporpamm Ha si3bIKax HYM3KOTO YPOBHSI TpeOyeT bonee
BBICOKOH KBanupuKauuu nporpaMmucta. [lepBble s3bIKM NPOrpaMMHUPO-
BAHWS IPEACTaBIISLIM COO0M MALLIMHHbBIE KOJbl, OHU Obl1K 3PHEKTUBHEI U
yIoOHbI 1151 paboThl BM; HO BecbMa TPyAHBI 11 BOCMPUSITUS YelOBE-
KOM ¥ TPeOOBaJM OT HETO JIMTENTBHOIO U3YYEHMS] U CMELMANIbHBIX HABbI-
KOB HUCIOAb30BaHMsl. [lporpamMMucT AofxeH Obll nucaTh OEMCTBUTEIDb-
Hble anpeca g4eek NamsiTd, B KOTOPBIX pa3MElUEHbl JaHHbIE, YYacTBYIO-
LLlKe B OIepalmsixX, pe3yibTaThl, a TAKXKE aapeca KOMaHL.

HacTosilunM $13bIKOM NPOrpaMMMPOBAHMS CUMTAIOT CO3LAHHBIN Ans
nepssix IBM B 1949 r. noa pykosomcteoM Mounw si3bik Short Code (Ko-
pomiuii Kod), ¢ TOMOLLbIO KOTOPOrO MOXKHO ObLIO 3aMUChIBATh YpaBHEHUSI
HE B ABOMYHOM KOZ€, a C [TOMOILBIO IBYXCUMBOJbHbIX KOMOUHALMIA.

SI3bik Assembler (Accembnep) — MalIMHHO-OPUEHTUPOBAHHbBI, HC-
MTOJIL3YIOLLUI CUMBOJIMYECKOE MPEACTaBICHWE MALIMHHOTO 43blKa, OIe-
pati KOTOPOTo 3anuckiBaloTcs B popme, 00ee MOHATHON NMpOrpaMmMu-
CTy, NMPUMEHSIOTCS MHEMOHUKU. MMeeTcs: BO3ZMOXHOCTb OObeAMHEHUS
HECKOJIBKMX MallMHHBIX KOMaH/J B MakpoKoMaHabl. Hanpumep, Bmecto
NepeyrcaeHus] BCeX KOMaH 1 B NMporpaMMe MOXHO 3anucaTb UMsI Makpo-
KoMaHAbl. HO mporpamMmbl Ha 3TOM si3blKe IPOMO3AKU, UX HanucaHue
CJIOXKHO, HO M5l 3a/ay, CBY3AHHBIX C anmnaparHoit yacteio IBM, oHu
s dexTuBHBL. TloaToMy Wist pelleHMsT YKa3aHHbIX 3afad BCTABKM Ha Ac-
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ceMbrepe 10 CHMX MOP MUCIOJB3YIOT B IPOrpaMMax Ha A3blKax 6osiee Bbl-
COKOTO YpPOBHS.

TloTpe6HOCTh B 60jiee MOHATHBIX U YAOOGHLIX A3bIKAX JUIA HAaNUCaHUA
rnporpamMm pasjiMyHOro Ha3HauyeHWs NMpHUBEJa K CO34aHHIO SI3bIKOB BbICO-
KOro ypoBHs.

A3bikU 8bICOK020 YPOBHA MAKCUMAIIBHO NMPUBAMKEHBI K €CTECTBEHHO-
My YE€JIOBEYECKOMY SI3bIKY, YTO 3HAYMTEAbHO YNPOLIAET UX M3YyYEeHHE U
UCIONb30BaHue, B A3bIKax BEICOKOTO YPOBHSI MHCTPYKLIMM, HAIMMCAHHbBIE
MporpaMMMCTaMM, 3a4acTyO BBIMISAAAT KaK OObIYHBIA TEKCT Ha aHIWM-
CKOM £13blKE C NPUMEHEHWEM OOLLUENPHUHSATHIX MaTeMaTUYECKUX 3HAKOB.
15 peanuzauuu nporpamMm, HaMmUCaHHBIX Ha $I3bIKaX BLICOKOIO YPOBHS,
Kak TIpaBWIO, CO3OAOT HpOPaAMMbI-KOMAUAAMOpsl  (Pa3HOBUAHOCTb
TPAHCAATOPOB), KOTOpPble BBOMSIT «UCXOAHBINH KOM» (CMEUMaJbHbIE CUM-
BOJIbl, C/I0BA U MAaTEMATUUYECKUE BLIPAXKEHHSI), MPeoOpPa3yloT €ro B «00b-
eKTHBIH KOA», MOAKIIYAIOT C NMOMOLLbIO PENaKTOpa CBsi3eil HeoOXxomM-
Mbi€ CTAaHAAPTHbIE NPOTPaMMHbIE MOLYJIM W3 OGUONIMOTEK M 3aCTaBASIIOT
KOMIbIOTED BbIMTONHATH COOTBETCTBYIOUIME KOMAHABI HAa MAalIUHHOM
A3plKe («MCMONHSAEMbIH KOoA» — pabouasi mporpamMma).

B koHue 1950-x rr. nosiBuaucek Tpu si3bika: PoprpaH, Anron n Ko-
00J1, MONIOXKMUBUIME HAYAJIO ITOXE PA3BHTHUS SI3bIKOB MPOrpaMMUPOBAHUS
BbICOKOTO YpPOBHS..

B 1954—1957 rr. Ha ¢pupme 1BM (CLLIA) rpynnoit HHXeHEPOB Moa
pykosoacTtBoM [IxxoHa Bbakyca 6bn pazpaboTaH $I3blK MpoOrpamMmupoBa-
Husi Fortran (Formula Translation), npenna3sHavaBiuMicst ansi pelleHus
MaTeMaTHYECKUX W MHXEHEPHbLIX 3aAa4. SI3bIK MPOCT B OCBOEHMHU, a [10-
Tepd B 3(PPEKTUBHOCTH, MO CPaBHEHUIO ¢ AcceMOiepaMu, ObIIW MUHU-
ManbHbi. B A3bike OTCYTCTBOBaNO cTporoe (popMaTMpoBaHHE TeKCTa IO
cronbuam, AONYCKAUCh NMpobesibl B TEKCTE, OnepaTopbl B CTPOKE MOIJIH
pacrojaratbCs nNpou3BOJbHO, MaTeMAaTHYECKHE POPMYJIIbI 3aANUCHIBAIMCD
NOUTH B UX OObIMHOM BHAe. [lporpaMmupoBaHue Ha SI3bIKC CTaIO A0C-
TYNHO MHOTUM.

B 1958 r. nosBasieTcs nepsas Bepcus aspika ALGOL (ALGorithmic
Language), npuHsatas Ha coBewanuy B Liopuxe (UBeituapus), B koro-
poOM NMpUHUMAIK yyacTue Beayiuue crieuvanuctsl u3 CLIA, B ux uucne
IlxxoH bakyc. SI3bIk npeaHaszHavyasICs IS 3alIMCH AITOPUTMOB BbIUWCAU-
TeJAbHbIX 3a0a4. OH CcTajl NEPBBIM S3bIKOM C GJIOYHOW CTPYKTYpOIl.

B 1959 r. mist pelleHusi KOMMepPUYECKHX 3a1a4 FPYNnoi npou3Boau-
Teqeil W nonb3oBaTtened kKomneloTepoB Obul co3gaH s3blk COBOL
(Common Business Oriented Language) — yHuBepCaibHblil SI3bIK, Mpe-
Ha3HaueHHbIA 115 6u3Heca. A3b1K xopoiuo cTpykTypuposaH. Cobol-npo-
rpaMMa COCTOMT M3 YEThIPEX CAMOCTOSTENbHbIX, CIACAVIOUIUX B CTPOro
OMNpENE/JEHHOM NOpsiAKe pas3fenoB: WAeHTU(pUKALUS (3adaeT Ha3BaHue



60 Tiaea 2. S3viku npoepammupoéanus

NporpaMmbl ¥ CONEPKUT CIIPaBOuHYIO MHbOpMauUui0); o0OpyLOBaHHUE
(npuBoaarcs napameTpbl IBM); naHHble (OnUChIBaeT oOpabaTbiBaeMple
JlaHHbBIE); NMPOLEAYPH! (ONEPATOPHI).

B 1964 r. 06beariHeHHON Komuccrel ¢pupmsl IBM u paspaborunka-
MU mpoekra Share Fortran 61 npeanioxeH s3bik PL/] (Programming
Language One), soGpaBinii B.ce6st 4epthl Poprpana, Anrona-60 u Ko-
Bona. SA3blk coBeplleHCcTBOBaICA A0 1966 r., GbLT NPUroLeH s onuca-
HHSl airOPUTMOB HAYYHO-TeXHUYECKUX, IKOHOMMUYECKHMX, MHPOpMaLn-
OHHO-JIOTUYECKMX 3amay U CTal YHUBEPCAIbHbIM SI3bIKOM WIMPOKOrO
npumenenust. Ilporpamma Ha PL/] cOCTOMT M3 NOCIE€A0BATENBHOCTH
OMepaTopoB ABYX TPYIIIL UCIOJHSIEMble (BBOA-BbIBOA AaHHbIX, JIOrMye-
CKME W pacyeTHbIC ONepalyu, NPUCBAUBAHME BbIYMCIEHHBIX 3HAYEHUNR
HEKOTOPBIM MEpPEMEHHBIM W Ap.) M HEWUCIIOJHAEMBIE (I18 ONMUCAHUA W
nepejayr TPaHCIATOPY MHMOPMAUHUK O CBOMCTBAX ONpelaeSeHHbIX 00b-
eKTOB nporpammbl). Ho Hanmucanue TeKCTa NMpoOrpaMMbl Ha 3TOM A3biKe
'BbIJI0 JOCTATOUHO HEYAOOHO, T. K. CTPYKTYpa TEKCTA OCTalach ellie ¢ Tex
BPEMEH, KOraa rnporpaMmsl BBOAMIUCHE B DBM ¢ nomoubio nepdoxkapt
(Ha crneuManbHbiX GnaHkax, umerowmx 80 nosuuuil B cTpoke). Kpome
TOro, 60/bllI0e KOMMYECTBO CPEACTB M PAa3HOO0Dpasve ONnepaTopos Npu-
BeJ10 K ToMy, yTo PL/1 oKaszasicsi AOBOJBHO CIOXHBIM B U3YYEHMH.

B 1961—1965. rr. JdxxoHoM Makkaptu B MaccadyyceTcKOM TE€XHOJIO-
FMYECKOM MHCTHUTYTE OblT cO30aH si3biK (hYHKLMOHANLHOIO MPOTpaMMU-
poBaHusi (IpOrpaMMa ONMCHIBAET BbIYMCICHUE HEKOTOpOW (yHKUMH),
KOTOPBIA OpPMEHTHPOBAH Ha pelleHWe 3a]ay HEYHCIIEHHOIo XapaKTepa.
JAHCIT (LISP — List Processing language) — CHMBOJNbHBIA A3bIK U151
00paboTKK CTIUCKOB. [TOHATHE «CMUCOK» MTOHWMAETCS LUMPOKO M BKIIIO-
yaeT NpencTaBleHyue anredpanyeckux BbipaXkeHui, rpados, 3JeMEHTOB
KOHEUHbIX IPYIM, MHOXECTB, NIPaBui BbIBoAA U MHoroe apyroe. OCHOB-
Hbl€ THUIIBl JaHHBLIX B $I3bIKE HA3bIBAIOTCS «aTOM» W «TOuUeYHas Mnapa».
JIMCII cozaasancs Kak s3bIK A UCCAEIOBAHMIA 110 npobaeme UCKYyCcCT-
BEHHOro - MHTeekTa. OCHOBOM 3TOFO SI3bIKa CJAYXUT MaTeMaTHYecKas
TEOpHUST ANTOPUTMOB U PeKYPCUBHbIX (DYHKYUU, T. €. BbIYUCIECHWE 3Ha4e-
HUs QYHKLMU yepe3 3HAUEHUst 3TOM Ke DyHKIMHK OT APYruX 271eMEHTOB.
[MprceauBaHus M LMKIOB B (yHKUMOHAAbHOM si3bike Her. JIMCIl —
YHUBEPCAIbHBIN S3bIK, T. K. JI0O0M aNlrOPUTM MOXKET ObITh ONMCAH C NO-
MOLIIIbI0 HEKOTOpPOro Habopa peKYpCHMBHBIX (YHKUKH, 4TO MO3BOJSAET
MozeauMpoBaTh Ha DBM ciioxHbie anropuT™Mbl 00pabOTKU AaHHBIX, B TOM
yycie alrOpUTMbl MOJEIUPOBAHUSI MHTEIEKTYATbHOW A€SATeNbHOCTH
mogei. B 1984 r. sbien Common Lisp, a 3atrem cucrema Common Lisp
Object System (CLOS). B nanbheiiiieM 0bl1M pazpaboTaHbl Nporpamm-
Hble TIpoayKThi, ocHoBaHHbie Ha JIMCIT: Common Lisp, Mac Lisp, Inter
Lisp, Standard Lisp, Common Loops — cuctema aasi o6padoTKu 3HaHUM
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u nporpammupoBaHus, New Flavors — cucrema nochblIKU COODILEHMH,
MCTONb3yeMast B KOMMEPYECKUX LIENsAX, U AP.

B 1965 r. B MUHucTutyTe kubepretukn AH Ykpaunckoit CCP noa py-
KoBoncTBOM akazeMmuka B. M. [nyuikoa ang 3LBM «Mup» 6w pas-
paboTaH A3bIK BBICOKOIO YpPOBHSI Aamup (ANTOPUTMHUUECKUI $3bIK A1
MalluuHbel «Mup»), TPaHCASTOP C KOTOPOTO Gbll MOCTOSSHHO BCTPOEH B
MauivHy. S13bIk ObL1 paspaGoTaH Ha Oa3e AJrosa, HO MCNOJb30Bal1 CUM-
BOJIMKY PYCCKOTO SI3blKa U CTajl OfHUM W3 MEPBbIX (BO3MOXHO, NEPBbIM)
HAllMOHATbHBIM $I3bIKOM [1POrpaMMUPOBAHUS.

B 1966 r. B MuctutyTe npuxiaason matematukn AH CCCP B. Typ-
YMHBIM ObLI1 CO34aH (DYHKUMOHANBHbIN 3bIK PEPAJ (anzopummuneckui
A3btk pexypcugtotx gyukuyuti). TlocTpoeHHBI Ha anroputMax M. Mapko-
Ba, OH ynoOeH Ansi 0OpabOTKM TEKCTOB. f3biK AKTUBHO WCMHOJb3YET
MOLLHBIE CpPeACTBAa TNpeoOpa3oBaHMS CIIMCKOB HAa OCHOBE KOHHEMLMH
pacrno3HaBaHus Mo odpasy.

B 1970-¢ rr. nosiBUI0OCH HEMpOLEAYPHOE (IE€KIapaTUBHOE) NPOTPam-
MHUpOBaHUE — MPOrpamMMMpoBaHue Ha (YHKUMOHAIbHbIX U JIOTMYECKUX
si3bIKax, HauaBllee ObIcTpo pa3BuBaThcd B 1980—1990-¢ rr. B cBsI3M ¢
pa3paboTkoit B fAAnoHuu npoekra :co3naumst IBM V-ro nokojsenuss —
MOKONEHMST MHTEANEKTYaTIbHbIX MAlIWH.

[lporpamMma Ha JIOrM4ECKOM H3blKe BOOBIIE HE OMUCHIBAET NeHCTBUS.
OHa 3ajaeT naHHblE M COOTHOLUEHUS Mexay HUMU. flocie 3Toro MOXHO
3agaBaTh Bonpochl. OBM nepeGupaer uszpecTHble (3aiaHHbIE B POrpam-
Me) LaHHbIE U HAXOAWUT OTBET Ha Bornpoc. [lopsinok nepeGopa He OMUCHI-
BAETCS B NPOrpaMMe, a HEsIBHO 3a1aeTcsl CAMUM SI3bIKOM.

KnaccuyeckMM SI3bIKOM A02U4eCK020 NpoepaMMUpo8aniss CUUTAETCS
I[1POJIOI (Prolog — Programming in Logic) — sI3biK U151 CO31aHUsI CHUC-
TEeM MCKYCCTBEHHOTrO MHTEMIEKTa, paspaboTarHblid B 1971—1972 rr., co-
TpYAHUKOM yHUBepcuteTa B Jiymunu (®panums) AnaHom Konmapw.
[Mponor (Ilposor++) — cHMBOALHO-IOrMUECKAsI CUCTEMA MPOrpaMMU-
POBAHUS, BHAYAIE [IPCAHAZHAYEHHAS! LISt PELUEHUS] TEOPEM, CeHUUC UC-
NMONb3YIOLIASICSl ISl MOUCKA PENIEHUMI, CBI3aHHBIX C MCKYCCTBEHHbIM
MHTENJIEKTOM. S3bIK MO3BOJSIET B (DOPMAIBHOM BHIE ONMMUCHIBATL pas-
AVYHbBIE YTBEPXKIEHUsI, MpaBuia paccyxIeHuit, 3actasisier DBM paccy-
KIaTh W JaBaTb OTBETHl HA 3aflaHHble BOMpockl. [Iporpamma cocTtonT U3
HEKOTOPOr0 MHOXECTBA OTHOLUEHUH, a ¢ BbINOJHEHWE CBOAUTCS K Bbl-
BO/ly HOBOTO OTHOLIEHUsI HA OCHOBE 3afdaHHbIX. TTORSTUSI M MPUHLMIIBI
SI3bIKA OCHOBAHbI HA MOHSTUAX MATEMATHYECKOMN JIOTMKHM W arnapara as-
TOMATHYECKOro 10Ka3aTenbCTBA TEOpeM, CO3JAHHOTO B XOAE UCCen0Ba-
HWIl M0 «MCKYCCTBEHHOMY MHTEIEKTY». Y s3blKa ecTh notoMku: Parlog
(OpHEHTMPOBAH Ha Napa/ie/bHbie BbIUMCAEHUS, BbinyuieH B 1983 r.),
Delta u ap.
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C TeueHuem BpeMenu moaMbuuMposaics DoprpaH, NOABALIUCH
ero Hosble Bepcumn (1958 r. — doptpan-11, 1961 r. — doprpan-1II,
1962 r. — ®optpan-1V, 1966 r. — Doptpan-66, 1977 r. — Poprpan-77,
19841988 rr. — @oprpan-88). OCcoBGEHHO WIMPOKO: . UCIOJIb3OBALACh
sepcust Goprpan-1V. B 1966 1. AMepuKaHcKas opraHu3alys CTaHAapTOB
(Brocneacteve npeobpa3oBaHHass B AMEPUMKAHCKWMI HALIMOHANbHbIH WH-
CTUTYT cTaHAapToB — ANSI) u3nana nepBbiii cTaHAapT NMporpaMMHpoBa-
Hus, u3BecTHbIl Kak Fortran-66. B 1977 r. Bbillies HOBbIM CTaHaapT —
Fortran-77, pacluMpHBLUUII BO3MOXHOCTH si3blKa, 0COGEHHO mwia obpa-
00TKKM TEKCTOB M paboThl ¢ (ainamu. B 1991 r. noasuncs craHmapt —
Fortran-90, AomofiHEHHBIN HEKOTOPbLIMM paclumpeHuamu. TlocneaHum
CTaHnapToMm a3bika 6blit Fortran-95. OH u B HacTosiLee BpeMsl NPUMEHS -
eTC [UISl PELUEHMS MHXEHEPHBIX W HayyHO-TeXHWYeckux 3agad. Ilos-
sBuacsi u Visual Fortran.

_ B 1965 r. Ha ocHoBe @opTpaHa npodeccopa JapTMyTCKOTO Koleaxa

(CLUA) NxoH Kemenu n Tomac Kypru (Kurtz) s 06yyeHUst CTyIEHTOB
paspaboranu sa3bik BASIC (Beginner's All-Purpose Symbolic Instruction
Code) — yHUMBEpCAIbHblIi CUMBOJIbHBIA NPOrpaMMHbIi KOO s HAuU-
HaloWux. SI3bIK TIPOCT M B TO Xe BpeMsi MMeeT LIMPOKUe BO3MOXHOCTH
1151 00pabOTKM CUMBOJIbHOW U rpacdbuyeckoit uHbopmaumun. Ero xapak-
TEPHBIE YEPTHI: AUATOFOBLIA peXXuM paboThl, HyMepauusl CTPOK, BELIECT-
BEHHbIA U CUMBOJIBHBIA TUIIbI JaHHBIX, YIIPaBIsiOIUME KOHCTPYKLUWHM, BCE
[epeEMEHHBIE SIBISIOTCS I100aTbHBIMA, HAIMYKE MACCUBOB. SI3bIK Halle
LIMPOKOE NPUMEHEHUE M MMeeT MHOro Bepcuil. OaHy M3 HHUX Hamucal
bunn I'eiitc — ocHoBatens kopriopaunu «Microsoft». B 1980-x rr. sTa
Kopropauus Beinyctuna QuickBasic, obsnagarouinii 60nblUKUM OBICTPOIEM -
CTBHUEM, MPOCTOTOM, KOMMAKTHOCTbIO. HO OCHOBHAas 4acTh 93bIKa BO BCEX
Bepcusax onHa: BoT sMlib HecKOABKO Bepcuil s3bika: Basic, GWhasic,
Power Basic, Turbo Basic, QuickBasic (KOMNUANDYIOILASL CUCTEMA A3bIKA
BxonuT B coctas MS-DOS, nayunas ¢ sepcun DOS 5.0), Visual BASIC
(anst nporpaMmupoBaHus B cpene Windows).

B 1960 r. Ha koHbepeHuuu B [Tapuxe npeacrasurean CLLUA, OPT,
Benukobpuranuu, ®panuun, davuu, Tonnanamu, Llseiiuapuu yteep-
JWJIM YIy4LIEHHY10 Bepcuio a3bika AJITOJ1 — AJITOJ1-60, noayunsiyio
ITMPOKOE pacnpocTpaHeHue. Ha ee ocHoee B 1960-¢ rr. 6butn paszpabo-
TaHbl TAaKWE A3bIKU, Kak Simula-67 — neppbiit 06GBHEKTHO-OPHEHTHPO-
BAHHbIA S3BIK, B KOTOPOM BIEPBbie ObLIM ONpeaeSeHbl NOHATHUS O0bek-
Ta, K1acca ¥ HacnegosaHusi; AJITOJI-68 — ¢ yCHNEHHBIMU CpPEACTBAMHU
BBOJA-BbIBOJA, HO OKA3aBLIMNICS CIMUIKOM POMO3AKMM M HE MOJy4yuB-
WHMHA LWKPOKOro Npu3HaHus; B 1970-e rr. — anrosononoOHble S13bIKU
ITackans, Apa, Cu; B 1980-¢ — C++; x xonuy 1990-x — C#
(Cu wapn).
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Cpeau paspabotunkos AJITOJI-68 Gbin WwBeiiuapckuit yueHbiii Huk-
nayc Bupt, paspaboraswmii B 1970 r. a3bik Pascal ans HoBoil onepauu-
onnoi cuctembl UNIX, ycraHoBieHHO# Ha komnblotepe CDC 6000.
SI3bIK HallleJ LIMPOKOE MpHUMEHEHWE W siBUACA 0a3oi nns co3naHus
Pascal-noaoOHbix a3bikoB: Ada, Modula-2, Oberon — ABa nocnaeaHux
obu1Kn pa3pabotanbl Takxe H. Buprom.

S3bik Ada, Ha3BaHHbIi B YecTb ABryctbl Aabl Jlapneiic, paspaboran
rpynnoit ¢hpaHiy3ckux yyeHslx noa pykosoactsom K. Mibua B nepron

- 1975—1980 rr. no 3aka3y MuHucTepcTBa 000poHbl CLUA ansg cozpanus

OOPTOBLIX CUCTEM YIpaBieHUs] BOEHHbIMU OObekTaMHW. KOHeuHas Bep-
CcMsl MEXAYHAPOLHOro CTaHaapTa s3biKa Oblia onybiaukoBaHa B 1987 r.
IMocnenHMM cTaHaapT ONMCbIBaeT Bepcuio siblka Ana-95. OHa sipnsietcst
nepBoil B MUpe OOBEKTHO-OPUEHTUPOBAHHON CHCTEMON MpPOrpaMMHpoO-
BaHUS, HA KOTOPYIO ObUl BBEAEH MeXIyHapoaHbii craHmapt — I1SO/les
8652:1985 (E). Crpykrypa Anbl oueHb noxoxa Ha [lackanb u uMeeT BO3-
MOXHOCTb MCNOJIb30BaTh HEOAHOPOJHbIE CTPYKTYPbI, pa3aeaeHHUe namsi-
TH, peau30BaTh HegBHble GYHKIIMN NpeodpasoBaHUs THUNOB. S3bIK OpU-
CHTMPOBAH Ha TLUATEbHbI KOHTPOIb MPOrpamMM, 4TOObl HAAEXHOCTh
BOEHHbBIX CHCTEM Oblna MakCHMMalbHOM. Ana pacrnionaraet 00JibliMM Ha-
60pOM IaHHbIX (HanpuMep, ch — CHMBOJIBHBIA, TAKOTO TUMA HET HU B
dopTtpane, HU B Anrone-60), BOBMOXHOCTbIO CTPOUThL HOBbie THUMbI NAH-
HBIX, HE MpeaycMOTPEHHbIE paHee. SI3bIK OKa3ancsi AOCTATOYHO YHUBED-
CaJlbHbIM M MPUMEHSETCS HE TOJIBKO AJIsi PELUEHUs] BOEHHbBIX 3aaau.

slabik Modyaa-2 coznad B 1979 1. H. Buptom. B sizpike coyeraercs
npocroTa Ilackans v cpeacTBa MOAyIM3auMu. [naBHOe CBOWCTBO $13bl-
Ka — XOpOlUO TNpoAyMaHHasi CTPYKTypa NporpaMmm. XapakTepHasi 4ep-
Ta — pasfeibHas KOMMOWASILMS, [MO3BOJsIOUIAsl pa3pabaThiBaTb W Xpa-
HUTh B OMBIMOTEKAX TTPOTPaMMbl, KOTODPbIE MOXHO MCIIONb30BaTb M0-
BTOPHO. SI3BIK NPOCT [UIsi U3YUEHUSI U BKCILIYaTaLUHU.

Sabik Obepor coznaH H. Buptom B 1987 r. Kak nonsiTka LOCTHYb
Maeana YHUBEPCAJBHOTO $3blKa MpPOTpaMMUpOBaHMS. B HeM umeloTes
cpencrBa oboraieHuss KOMOMHUPOBAHHBIX THUITOB [JAHHBIX, CPEACTBA
0OBEKTHO-OPUEHTUPOBAHHOIO MPOrPaMMUPOBAKUS — pacluUpsieMble 3a-
nucu. A3bik obecrieuMBaeT CTPOrMM KOHTPOJAb HA 3Tarle TPAHCSILKMU.
B 1992 r. X. MecceHbeK MNMpemtoXul pacliMpPEHHYIO BEPCUIO si3blka —
O6epoH-2. B HacTosillee BpeMsl CEMENCTBO OpUIHHanbHbiXx O0epoH-cyc-
TEM W3BECTHO noja Ha3sanueM Oberon V4.

Asbik C (Cu) cosznan 1. Putun u b. Keprivranom B 1972 r. B 1979 1.
bBoepHom Ctpoyctpynom paspaboraH «Cu ¢ kjaccamu», a B 1983 r. —
C++. DTOT A3bIK B OCHOBHOM s1BAsgeTcs s13bIkoM Cu €O creiyanbHbIMU
CUHTAKCMYECKMMU paclUMpeHUsMU UIsl ONPEIENEHUsT U YIpPaBAEHUS
0OBbeKTaMH, KPOME TOTO BBEACHA MOMAEPKKA aOCTPAaKLUMKU JAaHHbIX, MPO-
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BEPKA TUIMOB apryMEeHTOB (PYHKUMH W MaKpONOACTAHOBKA (PYHKLUMIA.
A3bIK, IoBceMeCTHO 2(PGEKTUBHO UCTIOJB3YIOLIMICS 115 OOBLEKTHO-OPH-
€HTMPOBAaHHOINO INPOrpaMMUPOBaHMsl, MOCTOSHHO COBEPILEHCTBYETCH, a
€ro aBTOp, BO3MVIAB/SIIOLUMI 10 HACTOSILLErO BPEMEHM OTIE] NPOrpaMM-
HbIX HUccneaoBaHui B madopatopun AT&T Labs, pabortaer B 06sactu tex-
HOJMOTUM PACTIPEAENEHHBIX U OMNEPALMOHHLIX CHUCTEM, UMHATALUOHHOIO
MOJIEJIMPOBaHUsI, IPOCKTUPOBAHUSI U NPOTPAMMUPOBAHMSA.

bouin pazpaGotaHbl TakMe = S3bikM, oOcHoBaHHble Ha C, Kak
Objective-C, C-talk, Complet C.

B HacTosiliiee BpeMsi CylUECTBYET HECKOMBKO THICAY I3bIKOB M CHC-
TeEM IporpaMMupoBaHusl. OQHAKO ILUPOKOE PACTIPCTPAHEHME NONYYWIH
JIMLLb HECKOIBKO AECATKOB M3 HUX.

Haubonee nonynsspHpIMH B Hacrosiillee BpeMsi ABIAIOTCH S3bIKK
MPOEKTUPOBAHUSA TIPOTPaMM — CUCHEMbl QU3YAABHOO HPOPAMMUPOSA -
HUA, UMEIOLIME CaMblii BBICOKMI1 YpOoBeHb abcTpakuuu. OHM SBIASIOTCA
CaMbIM COBPEMEHHBIM M IMPEKTUBHBIM CPEACTBOM CO3JaHUA NPO-
TPAMMHBIX TMPOAYKTOB M PACCMaTPUBAIOTCA HE KakK SI3bIKU ONUCAHUSA
npoilecca 00paboTKU AaHHBIX, 4 KaK cpeAcTBa onucaHus 3agad. Cpenu
CaMbIX MONYJSPHbIX MOXHO Ha3BaTb CHUCTEMblI IIPOrpaMMHUPOBAHUS:
Visual BASIC, Delphi, C++Builder, Visual C++, 6asupyoiumecs cooT-
BETCTBEHHO Ha a3blkax BASIC, Pascal v C++. Kak npaBuno, oHU UMe-
0T MHTErpupoOBaHHYIO cpeily pa3pabotku IDE, BK/IOYaollyl0 TEKCTO-
BbIll PEJAKTOP, KOHCTPYKTOP hOpM M HAGOP APYIMX MHCTPYMEHTOB, I10-
3BOASIIOUIMX  3HAYMUTENABHO COKpPaTuTh oObeM paboT no  co3naHuIo
MPOrpaMMHBIX TMPOIYKTOB,

B 1991—1993 rr. «Microsoft» coznaer nepByio BU3YATbHYIO Cpely
NMpOrpaMMHUpOBaHUY (CUCTeMY nporpammuposanus) Visual BASIC, no-
3BOJISIIOLIYIO  IOCTATOYHO MpPOCTo co3naBath MS Windows-nporpaMMel
0e3 0co0Oro BHUMAaHMS K CIOXHOR CTPYKTYpPE 2TOM ONepauMOHHON| CHUC-
teMbl. Visual BASIC oGnapaer cpenctsamm BU3YalibHOTO NPOEKTHPOBA-
HHUA, YIPOLIAET NporpammuposaHue Ha sizbike BASIC u ucnonb3yer Bce
rpadpuueckre dyHkunn Windows. OH cTall OAHMM M3 NepBblX, NOLAED-
KMBAKOWMX cOBBITURHO-YNpaBIseMoe NporpaMMupoBanue (event-driven
program-ming), MNO3BOJSIOLIee NPOTPAMMMUCTY HE OIMUCHLIBATL KaxKIAbli
Hlar, a TONbKO yKas3aTb, KaK peardpoBaTb Ha pa3fiuyHble COBLITHS (Bbi-
60p KOMaH/ibl, ABMXEHME WM LIENYOK MBIIIW U T. A.), cOo3JaBasl TaKuM
0o0pazoM Habop ynpaBlisieMbiX B3aMMOAEHCTBYIOLIMX npouenyp. Visual
BASIC casizaH ¢ mpunoxenuem Windows — Microsoft Office, o cHab-
XKEH BCTPOCHHbIMM CpelcTBaMU noaaepxku 0a3 naHHblX (bI) Access.

OtnenbHO crledyeT BbiaenuThb si3blk dBase hupmbl «Borland», korto-
pBIil npenctapasieT coboit rubpua 0ObEKTHO-OPUEHTUPOBAHHOTO U Tpa-
AMUMOHHBIX 3bIKOB, NMPUMEHAIOIINACA 11a peannsaunu BA. TIpu mx
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CO3IaHHMM PEeaNM3yIOT OOBEKTHBIH AU3aiH U OObIYHBIE MPpHEMbI 00padOT-

Ky 3anuceil. buin cosznad uenbiit psa 3bGeKTUBHBIX dBase-noaoOHbIX
cucreM ynpasnenus b/ (CYb) FoxBase, Paradox v np.

B 1995 r. ¢pupma «Borland» cozmaeT cucremy npOorpaMMHUpOBaHMS
Delphi, a dpupma «Microsoft> — Visual C++.

SI3bIKM OMMCAHMSI CLieHApUeB — TMOABMA MAKETHLIX (aiioB — no-
JIOOHBI MaKpOCaM, B KOTOPbIX O0OBEANHEHB! OTAENbHbIE KOMAH/Ibl, YpaB-
JIMIOLIME ONEePAaLMOHHOM Cpejlol B COOTBETCTBUM CO CMUCKOM, SBASIIO-
wuMcst iporpamMMoii. OCHOBHOE Ha3HA4Y€HHWeE 3TUX SI3bIKOB — CBS3bIBATh
pasiMuHble KOMIIOHEHTbl W FPHJIOXEHUS IpYr ¢ Apyrom. 3A€Ch Hallesn
TIPUMEHEHUE OE€3TUIOBON TOAXOA K ONMCAHUIO AAHHbBIX, YTO 3HAYUTE/b-
HO YNPOLUAET YCTRHOBJEHUE CBA3EN MEXIY KOMIIOHEHTAMH M YCKOPSET
pa3paboTKy MPUKIAAHBIX MPOrpaMM. OTH $3bIKM MpeJHa3HAa4YeHbl sl
KOMOMHUPOBAHUA KOMIOHEHTOB, HAabOp KOTOPBIX CO3[AETCsl 3apaHee
npy noMoud rpagpuyeckoro MHTtepdeiica nonb3opatess, Internet unu
MH(PACTPYKTypbl pa3paboTKM M TeXHONOruM cuechHapmes. Hanpumep,
sa3biku Perl, Tcl, Active X, Java u ap.

PERL (Practical Extraction and Report Language) — si3blk ansi npak-
THYECKOTO U3BJIEYeHHS AAHHbBIX U COCTABICHNS OTUETOB, A TAKXKE 1181 06-
paboTKHU MPOU3BOJbHBIX OObLIINX TEKCTOB W (daitios. Ero yacto ucnosib-
3YIOT MPU HANUCAHMM CUCTEMHBIX porpamM. C NOMOLLBIO SI3bIKA MOXHO
HE TONbKO CKAHUPOBATh TEKCTOBble (hailibl, HO U 0O6pabaTbIBaTh ABOHY-
Hble JaHHble. CHHTAKCKC 93bIKa 61M30K K cMHTakcucy Cu. SI3bIK 1no3so-
JISET UCIOb30BaTh PEryAsipHbIE BbIPAXXKEHUS, CO3NaBaThb OOBEKTHI, BCTAB-~
na1b ¢parmeHThl NporpaMM B nporpammbl Ha C u C++, oCyulecTRIsTh
JOCTYN K 6Ga3am AaHHbIX. C MOMOLLUBIO SI3bIKAa MOXHO B3aMMOAENUCTBORBATh
¢ Web-cepBepamut, noay4ath gaHHsie U3 popmbl HTML.

[ornynspHocTs 0OBEKTHO-OPUEHTHPOBAHHOTO sA3bika C++ pana 6a3y
U1 CO30aHUsi MHOXECTBA HOBBIX $13bIKOB [UISl COBpeMEHHOro Internet.
C pasButuem rnobansHoh ceTH Internet nosieniace npobneMa nepeHoca
nporpaMM ¢ ogHoM niatdopMbl Ha Apyryio. s ee pewleHus U co3ga-
HUSt MOOMJIbHBIX CETeBBbIX TPOrpaMMHBIX TNPOAYKTOB (upMoit «Sun
Microsystem» B 1991 r. O6b171 cO31aH HOBbIH sI3bIK Java. f3blk pa3paboTa-
au I. Tocaunr, 1. Hoton, K. Bopt, 3. ®pauk, M. lllepuaan 1 nepso-
HavasnbHO Hassanu ero OAK. Java no3BoJisieT onuchiBaTh J100ble 3a1auM,
BKJIOUast obcayxupaHMe Web-CTpaHML, MO CHHTAKCUCY M TEXHOJOIMHU
MporpaMMUpOBaHKs o4yeHb Nnoxox Ha C++. [Iporpammsbl, HanucaHHble
Ha s3bike Java, He3aBUCMMBbl OT apxuTeKTypbl DBM. BTo nocturaercs
NIyTEM TPAHCAUPOBAHMS MPOrpamMM B MPOMEXYTOUHbIM SI3bIK, Ha3blBae-
MBI OaliT-KoJOM. Java UMeeT 3alUTy OT KOMMbIOTEPHBIX BUPYCOB U He-
CAaHKLUMOHUPOBAHHOTO [OCTyna. [J1aBHBIM OTIMYMEM Java-nporpamm,
KOTOpBIE Ha3blBaloTCs Java-applications (annuetbl}, siBASETCS UCIIOAB30-

3 - 10560 I'so3acBa
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BaHMe OMOAMOTeKH Java-knaccoB, obecrnedmBalOlIMX pa3paboTKy -6e3-
OMacHbIX pacnpeaeneHHbix cucteMm. B 2003 r. komnanusa «Sun» o6bsaBuU-

J12 0 MOSABJAEHMM HOBOTO Npoaykra Joe, npenHasHayYeHHOTOo s CyLuecT-

BEHHOTO OOJIErYeHUs] BCTpauBaHHs Java-kJIMEHTOB B MHGPOPMALIMOHHBIE
cuctemnbl Internet.

Jna unenedl MOOMIBHOrO mNporpamMmupoBaHus Gupma «Netscapes
cospana sa3blk LiveScript, no3sonsaolnii npocreie NporpaMMbl BKI10YATE
B TEKCT JOKYMEHTOB, HanucaHHbx Ha HTML. 3arem sta ¢upma c pas-
peuwieHus GupMmbl «Sun» nepermeHosana LiveScript B JavaScript, ¢ no-
MOLLUBIO KOTOPOro ynoOHO cO34aBaTh CLIEHApWUM, CBSI3aHHBIE C OMpene-
JIEHHbIMU COOBITUSIMM.

HTML (Hiper-Text Markup Language) —. f3bIK THUIIEPTEKCTOBOH
pa3MeTKH, HeoOXOAMMBLHM Ans MporpaMMupOBaHUA Bo BcemupHoi nay-
THHE — WWW (Word Wide Web), a TakxKe 119 HanucaHusl NpoOrpaMm-
Horo koja aisg Web-ctpanuu. [lepsyio Bepcuio HTML paspa6ortan Tum
Bephepc-Jlu — cotpyauuk Esponeiickoit naGopaTopuu hU3UKK die-
MeHTapHbIx yacTull. [To cyliecTBy, 3TO A3blK HOPMATUPOBAHUS, OMpeae-
ngowmit, Kak Ha Web-ctpaHuue OyayT pasMelieHbl TeKeT, rpaduka,
TabMULbl. MOXHO TakXe CO31aBaTh CChUIKHM MEXIY pasiMYHbIMU YacTs-
MU nHbopmauuu. OcrHoBy HTML npeacrasisier oObIuHbIH TEKCT, B KO-
TOPBIA  BCTaBMSIIOTCS  YMPAaBJSIOUIME CHMBOJIBI  (T3rM):  MOjiydaeM
Web-cTpaHully. OTOT 00beKT MOXET COAEPXKaTb WHGPOPMALIMIO Pa3iny-
HOIO BuMZA, NMPOCMOTPETb KOTOPYID MOXHO C MOMOLIbI CrelHalbHbIX
nporpamm-o6pay3sepos (Internet Explorer, Netscape Navigator u ap.)
Haiitn Web-ctpaHully MOXHO ¢ MOMOLIbIO YHUBEPCAILHOTO yKa3aTess
pecypcoB (URL — Universal Resourse Locator). Jnst nocryna x
Web-cTpaHuLe UCNoab3yeTcs MpoTOKOA mnepegadd runeprekcra HTTP
(Hiper Text Transfer Protocol), T. €. cHauana yka3blBaeTcsl NPOTOKOJI, 3a-
TEM MM CepBepa U myTh K ¢ainy Web-cTpaHuubi.

SQOL — HenpouenypHblii A3bIK BLICOKOTO YPOBHS, YeM MPUHIMIIN-
aTbHO OTIMYAETCS OT TPANMLMOHHBIX ANTOPUTMUYECKUX s3biKoB. OH
ApencTaBisieT co00l CyObA3biK AaHHbIX, MCMONBL3YEMBIH INs1 CO3MaHMA
uHTepoeiica bl 1 peanuzosan B nonysipusix CYDBJ, a Takxe cTan craH-
JApTHBIM $I3bIKOM 3ampocoB. B 1992 r. oH oGbaBneH MeXIyHapoIHbIM
craHaapToM. SQL BkuitovaeT s13blk onpeaefeHuss cxembl (SQL-DDL) u
A3bIK MaHUNynupoBaHusa gaHHbBIMM (SQL-DML). S3nlk nossossieT 3a-
JaTb TOJNIBKO TO, YTO HYKHO JeJIaTh, & CAMO UCIONHEHHUE OTACABHbIX Orie-
pauuit BosnoxeHo Ha CYB/l. OcoBeHHOCThIO 3TOrO A3bIKa SIB/AAETCS TakK
Ha3blBaeMasl Tpex3HauHast foruka, Kpome OyneBbiX 3HaueHMHA: UCTHHA U
JIOXb, BhIpaXeHue MOXeT NpuHUMMaTh 3HadeHre NULL (nycroe 3Haye-
HUE) — CIIeLMaNbHbIA KOI, KOTOPbIH MCIIO/b3YyeTCA MPU OTCYTCTBUM JaH-
Hbix. B onepaunsx cpaHeHuss NULL ucnonb3yercs, eciin pe3yabTaT He-
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W3BECTEH, U MOXET MPUMEHSTHCA B OAHOI M3 Tpex (POpM: MHTEPAKTUB-
HbIfl, wiM aBTOHOMHbIA, SQL (ang HenocpeaACTBEHHOIO H3BJEUCHMUS
nHdopmaunyn U3 6a3bl MM 3arUCH B Hee); cTaTudeckuit SQL (ana 3anu-
cu (PUKCUPOBAHHOTO MCMonHsemMoro koaa SQL); nnHamuyeckuin SQL
(ouis reHepupoBanua koaa SQL Bo BpeMs MCTNONHEHUS IPUIOXEHUS, 110-
CTPOEHUA 3aMpoCOB B JAMAIOIOBbIX Cpenax, B rpadyMuyeckux cpeiacTBax
pa3paborku npuaoxenuit bJl).

B konue 1990 r. Ha pupme «Microsoft» mox pykoBoacTsoM AHIepca
XeitnbcOepra 6bi1 paszpabotan a3bik C# (Cu-wapn). Asibda BepcHust Bbl-
nyweHa B 2000 r., a B 2001 r. — oKOHuartebHasl BEPCHs BOLWLIA B MaKeT
Visual Studio.Net 7. f3bik yHacnegoBan aydiluve cBOWCTBA si3bikoB C M
C++. C# paboraet B cpene ucnojuedus .NET Framework, uto obecne-
YMBaeT MNEPEHOCMMOCTb NMPOTPAaMM B MHOTOSI3LIKOBOE MPOrpaMMUpOBa-
Hue. [lporpammbl Ha C# MoOryr OBITb CKOMMWIMPOBaHLI B Cpeae
Visual C+-+.

TakuM oGpa3oM, XPOHOJOTMIO pa3BUTHUSI Hauboiee pacnpocTpaHeH-
HBIX S13bIKOB NIPOrpaMMMPOBAHMSI MOXHO MPEACTABUTL B CIACAYIOIUEN MO-
C/IEA0BATEbHOCTH.

—

dopTpaH Anron Kobon
1954—57 rr. 1958 r. 1959 . _1
Anron 60
1960 r.
Beticuk PL1 Jiucn ||Pedan]| Nponor
19651, | [Aron 68| | [Cumyna 67 1966+, | |1962r.|{1966r.{| 1971
i n
Quick BASIC Mackanb
1980 r. 1970 1.

Ana Moayna 2 I O6epToH | Cu Object Pascal
1975—80 rr| 1978 r. 1987—88 rr|| 1972 . 1992 r.
C++ Java [{JavaScript
1980—83 rr. }] 1991 1. 1992 1.
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B Hacrosiiuee BpemMsi mporpaMMMpoOBaHue Ha nepcoHalbHbIX DBM
BEAETCS B OCHOBHOM Ha sasbikax BASIC, Pascal u C (kax npasmio, MX
TMOCENHMX BEPCHUSX), @ HA GOJbLINX U MUHH-DBM BCe eile NpUMeHs-
totea aspikn @oprpan v IJ1/1. Yro kacaerca sA3bIKOB NpOrpaMMUpoBa-
Hus 1S nepernekTUBHbIX DBM HOBOro MokKoJeHusl, TO MPOTOTUIIOM By-
OYLIEro sidblka cuurtaercsi Ilposor.

Hnst Toro ytoGbl MMETb MNPEeNCTABAEHHE O 3amlMCH nporpaMM Harm-
CaHHBIX: HA DPA3HBbIX f3blKax, MOCMOTPMM MX TEKCTbl Ha TpexX s3biKax:
BASIC, Pascal u C++ st pelueHust OAHOM U TOi e 3a1a4yu — BbIUKUC-
JIeHHe KOpHEeH KBaapaTHOro ypaBHeHMs. IlporpamMma pelueHus 3t1oil 3a-
a4y Ha si3bike Tlackanb npuBeieHa Takxe B Teme 1.2

Crpoxu B nporpamme Basic Hymepylorcs 1o ‘Bo3pacTaHuio (Kak
NpaBUJIoO, YMcAaMy KpaTHbIMM 5 uau 10), 4yTo yaoGHO TMpHU MCITOAB30-
BaHUM orepaTopa 0e3ycjioBHOro nepexona (goto). SI3blk MMeeT HebOb-
woi Habop TUMOB AaHHbIX: ueabie (0T —-32 768 a0 +32 767), crpoko-
Bhle (10 256 CHMBOJOB), C I1ABAIOLLEN TOUKOM ODOBIUHOM TOYHOCTM
(7 uudp), ¢ mrapawlueld TovKoH ABOMHOM TouHocTH (16 wuMDD).
B Basic ecTb cpeactsa 06pabOTKM MHOTOMEDPHbBIX MAaCCHBOB, JIOTHYE-
CKME omnepauuu, yrnpasieHre (OpMaTOM BBIBOAMMbBIX NaHHbIX, OOpa-
60TKa rpaduky U ap.

BASIC

10 PRINT "Buumncnene KopHel KBapaTHOTO ypaBHeHus"
20 PRINT "Bseante xoadduteHTbl ypaBHeHus"

30 INPUT a

40 INPUT b

50 INPUT ¢

60 d = b*b — 4*a*c;

70 IF d<0 GOTO 120

80 PRINT "KopH# ypaBHeHUs"

90 x1= (-b + sqrt(d))/(2*a) : x2: = (-b -sqrt(d))/(2*a)

100 PRINT x1, x2

110 GOTO 130

120 PRINT "YpaBHeHue He uMeeT KOpHei"

130 END

PASCAL

Program KUrPas; {3aroysioBoK nporpamMmmbl}

Var {Onucaune nepeMeHHbIX}

a,b,c: real; {KoaddpuuneHrsl ypaBHeHuUs1}
d,x1,x2: real; {BcnoMmorarenbHble NepeMeHHbIe )
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begin {Hayano nporpammbi}

write('BeluncrieHne KopHeil KBaapaTHOTO. ypaBHEHHS');
writeIn('Beeante koadduuneHTs! ypaBHeHUS '), '
read (a);

read (b);

read (c);

d: = b*b — 4*a*c; {INCKpUMHHAHT}
if d<0 then write(" KopHe# HeTt") {ecnu d<0, TO BLIBOA Ha IKpaH:
{KopHeit Het}

else {nHaue}

begin {Hauano cepuu xomann}

x1: = (-b + sqrt(d))/(2*a);
x2: = (-b -sqrt(d))/(2*a);

{Bbluncnenue Kopueii}

write ('KopHu KBagpaTHoro ypaBHeHus x1 =', x1; 'x2 =", x2)
end {KoHeu cepun}
end {KoHeu nmporpammbi}
C++

# include<lost ream.h> /* cooblleHUue KOMNUASITOPY, YTO OH JOJXKEH

# include<math.h>

/* BKJIIOUUTH CTAHIAPTHbLIE NIPOFPAMMBbI
/¥ u3 GubnuoTtek

# include<conio.h>
main () /* dyHKuus 6e3 apryMeHTOB,

{

/* ee NHCTPYKIIUY 3aKIIOYaKOTCs aanee B { }

int a, b, ¢, d, x1, x2;

cout <<"BbluMCNIEHUE KOPHEI1 KBaAPaTHOIO ypaBHCHUA";
cout <<"Benure k03HPULUMEHTH ypaBHEHUS";
cin >>a;

cin >>b;

cin >>c;

d: = b*b — 4¥a¥c:

if (d<0) goto METI;

cout <<"KopHHM ypaBHeHus";

x1: = (-b + sqrt(d))/(2*a);

x2: = (-b -sqrt(d))/(2*a);

cout << 1<<Lx2;

getch (),

goto MET2;

METI:

cout <<"YpaBHeHUE He MMEET KOpHeii";

getch ();

MET2:
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KoHTpoOnbHbIE BONPOCH!

Y1o Takoe A3bIK NporpammUpoBaHms?
Kakie a3bIKM OTHOCAT K f3bIKam HU3KOro ypoeHs? MpuseguTte npumepsl.
KaKkue A3bIKM OTHOCHAT K s3bIKam BbICOKOro yposHs? [pusenure npumepsi.

A wWw N —

KaKoBbl OCHOBHblE XaPAaKTEPUCTMKM $A3bIKA FMMEPTEKCTOBOM PasmMeTKu
HTML? ,

5. Y1o Ttakoe cucTema Bu3yansHoro nporpammupoBaHus? [pueefute npwm-
mepbl.

2.2. UcTopms pa3sBUTMS SI3bIKOB NPOrpamMHpPOBaHMSA
Nackanb 1 Cu

A3bik nporpammuposanus Pascal (/1ackans) coznan B 1970—1971 rr.
Huknayc Bupt — npodeccop Mucruryta nHdopmaruku Boiciueit nosu-
TexHuueckoi mkonel lseituapun. OH paspaboTtan 3TOT S3bIK 4151 00Y-
YeHMUsl CTYACHTOB HaBblKaM IpOTPaMMMPOBaHusl. SI3bIK Ha3BaH B YeCTb
dpannysckoro dwiocoda u matrematka XVII B. biesa Ilackans, koro-
pblit M300pea BHIYUCAUTENBHOE YCTPORCTBO. A3bIK OBICTPO MOJYUM LIU-
POKOE pacnpoCTPaHEeHUE, T. K. OblT JIErOK IS U3YYEHUS, YETOK Y JIOTH-
YeH, a NPOrPaMMbl HA HEM —— HATASIAHbI U XOPOLLO YUTAEMDbI.

SA3bIk BOOpas B cebs Bce AydlliMe pelieHUs A3biKa Anron 60, HO OH
CTajl HOBBIM $I3bIKOM, B KOTOPOM BIEpBble ObLIM BBeAeHbl aOCTPaKTHbIE
THOBI JAHHBIX, T. €. BBENEHbl CPENCTBA KOHCTPYUPOBAHMS HOBBIX TUIIOB
NaHHbIX, MTHTEPBabHbIE TUMb] JAHHBIX, CPEACTBA PAabOThl CO MHOXECTBA-
mu u Ap. [To cpaBHEHHMIO ¢ AJITOIOM OH UMEET HeBObILIOE YUCIIO orepa-
TOPOB W [IPYTMX KOHCTPYKLIMI, OOHAKO TO3BOJIAET MMCaTh HOCTATOYHO
CJIOXHbIE MpOrpaMMbl, BKJOYAET CpeAcTBa 00pabOTKH TPEXMEPHOM rpa-
(buku. XoTd B s3bIKE €CTb M HEAOCTATKM — HanpuMep HEBO3MOXHOCTb
UCNOJIL30BAHUST AMHAMHMYECKUX MACCUBOB NepeMEHHOM MIKMHbL, — [lac-
Kajib CTai MEPBbIM $3bIKOM, B KOTOPOM Y€TKO peasn30oBaHbl MPHHLMITbI
CTPYKTYPHOTO IMPOrpaMMMUpOBaHUsl. MHOrue si3blkM, MNOSIBUBLUKECS
nosaHee, cogepxaTt aHalornyHele Ilackamo ctpyktypbl. Ha ero 6ase
co3fanbl Aga 1 Moayaa-2. C 3TUM fI3bIKOM, KaK MPaBWaO, 3HAKOMMTCS
GONbIIMHCTBO OyaylLUMX MPOrpaAMMUCTOB B MUpE, T. K. OH CTajl UHTepec-
HbIM ¥ MOLUHBIM CPEACTBOM IPOrPaMMHPOBAaHUS MPUKIAAHbIX 3aga4 W
CpeacTBOM OOYYEeHHMSt MPOrpaMMHUPOBAHUIO KAK AMCLMIUINHE, OCHOBaH-
HOM Ha NOHATUSX, YETKO OTpaXxeHHbIX B [lackane. SA3bIK sIBASIETCS yHU-
BEPCA/IbHBIM, OPUEHTUPOBAHHBIM Ha pellieHWUe 3aaay Jioboro kiacca.
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K 1979 r. B [lackanb rpynmnoit aBTOPOB ObLIM BHECEHDBI WU3MEHEHMS,
M OH Obl1 ONMYGIMKOBAH B OKOHYATEJbHOM BapuaHTe. Ha s3blk nporpam-
mMupoBaHus B 1982 r. nossuiacs cranaapt MCO7185 (ISO) — MexnyHa-
pOJHAas OPraHM3alus 70 CTaHAAPTU3ALIKUH.

TpaHcasiTops! s MporpaMM, HanMcaHHbix Ha [lackane, paspaGora-
Hbl NS pa3lMYHbIX KOMILIOTEPOB M B HACTOSILLEE BpEMs MMEIOT MHOIO
pasHoBuaHocTell. IlepBbli TpaHCAsTOp ¢ SA3bIKa ObL1 co3mad B 1973 r.
C 3TOro BpeMeHHM SI3bIK CTajl MONYJISpeH.

CyuwiecTByeT MHoOro Bepcuid sisbika [lackanb. baszoBasi Bepcust
H. Bupra nmeeT ropasno MeHbllle BO3MOXHOCTEH, 4eM MOIlHAasa npodec-
CMOHa/IbHAsl BEPCHUS CHMCTEMBI TporpaMMupoBaHusi Typbo Iackanb (Du-
avnn Kau, Anpepc Xeiacoepr, dupma «Borland»), cocrosiniast U3 Kom-
nuasTopa ¢ s3eika Ilackanb M MHCTpYMEHTanbHOH 0060104KH, CnocobeT-
BYIOLIEH MOBBLILIECHUIO 3QEHEKTUBHOCTH co3aanus nporpamm. Ho sepenn
COBMECTUMBI, T. €. Ntobas nporpaMma «MJaaailen» BEPCUU COOTBETCTBYET
«CTaplUEn».

B 1982, 1985 u 1988 rr. nocnenoBarebHO MOSIBASIOTCS: Bepcun Typ-
60 [lackanb 2.0, 3.0, 4.0, B KOTOpbIX NOCTENEHHO HAPALUMUBAIOTCS BO3-
MOXHOCTM OBICTPOH KOMITWISILMM, yaoOCTBA WM ApPYrMe BO3MOXHOCTU
cuctembl. B 1988 r. BbixoauT Bepcust 5.0 ¢ XOpolIo pa3BUTLIM NMPOrPaMM-
HbIM OKPYXEHWEM, B TOM YMC/E BCTPOEHHBLIM OTIAAYMKOM MPOrpamm.
K HacTosiiueMy BpeMeH#H yxe umeetcst Bepcus Typ6o IMackanes 7.0. Typ6o
[Tackanb MO3BOMASIET MPUMEHSITD NPHUEMbI OOBEKTHO-OPUEHTHPOBAHHOTO
NpOrpaMMHUPOBAHUST U MOXET MCMONB30BATHCS B OONBUIMHCTBE CYLIECT-
Bywowux aaa K OC.

B 1991 r., cpa3y nocae nosisnenHuss Windows 3.1 ¢upma «Borland»
ans paspabotky nporpamm B cpeae Windows Boinyckaer Turbo Pascal
for Windows, a B 1992 r. ero ycoBepiueHcTBOBaHHYIO Bepcuio Borland
Pascal with Objects. B 1995 r. ¢upMa BbINYCKAET MEPBYIO BEPCUIO CHCTE-
Mbl nporpamMMmupoBadHus Delphi, 3atem ¢ MHTEpBAJIOM B rog — eule 4e-
Tbipe BepcuH, a B 2001 r. BbIXOAMT LIeCTas BEPCHUS, CMOCOOHAs CO3MABATh
MexnnarhopMeHHble npuaoxeHus noa ynpasieHunem OC Widows u
Linux. B Delphi ncnons3yetcsi siabik Object Pascal — 0bbekTHO-OpHeH-
THpoBaHHas MoaMpurKauus sizbika [Tackans. OCHOBY sI3bIKA COCTABSSIIOT
KJIACChl, KOTOPbi€ aKTUBHO MCMOJb3YIOT AMHAMMUUECKYIO MaMsiTh, T. €. B
9TOM S$I3bIKE YCTpaHEH OAMH M3 HEAOCTATKOB si3blka [lackanb, U MOXHO
paboTaTh ¢ AMHAMUYECKMMU MAacCHBAMM MNEPEMEHHOMN MTHUHDI.

Delphi — MoLiiHast cucrtemMa BU3yalbHOTO MPOrpaMMMUPOBAHMS, KO-
TOpasi JaeT BO3MOXHOCTb pa3padatbiBaTb MPOrpaMMbl JI0GOIH CIOXKHOCTH
M xapaktepa. MHCTpYMEHTBl MHTErpUpoBaHHOI cpenbl (CM. puc. 16) no-
3BOJISIOT 3HAYUTENLHO YCKOPMTBH CO3laHWE€ M OTnanky nporpamm. st
MHOIMX TUMOBbIX TIPOLEAYP NPOrPAMMHbIN KOIL FTEHEPUPYETCSl ABTOMATU-
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yecku. IlyTem BbIGOpA M3 CMMCKA JOCTATOYHO JIETKO CO3aTh YIIPABSIO-
lue 21eMeHThl MHTepdeitca. Hinpoko npumensiercs Delphi nipu npo-
rpammupoBadud b1, mpunoxenuit Windows, aByx- ¥ TpexmepHbIX rpa-
dbuueckux npunoxenuit. C nomowpo Bepeuu. Delphi | 6buiu
paspaboTaHbl npunoxeHust Windows, BrIHOYAKILME ONTUMMU3UPYIOLIMM
KOMIMJISITOP, BU3YaJIbHYIO CPely MNpOrpaMMUpPOBaHUS,  MOLUHbIE BO3-
MOXHOCTH pabotsl ¢ bJI. C nomolusto Bepcuu Delphi 2 6bi11 paspabo-
TaHB! aHAJIOTMYHbie MpuioxeHus nns Windows 95 u Windows NT, a
Takxe Oonbluve 6udbanorekn o6bvexToB. Bepcus Delphi 3 nmeer pacium-
pPeHHbIt HabOp MHCIPYMEHTOB I/l CO34aHMS NPUIOXKEHUH, BO3MOX-
HOCTb MCMNONb30BaHUs TexHojgoruy COM wis pa3paGoTKM MPUNOKEHUIT
WWW u np. B Hacrositiiee BpeMsl NMOSIBUIACH elle 0osiee COBEPLUEHHbIE
Bepcuu Delphi 4 u 5. [Togpobuee o cucreme cM. B TeMe 3.5,

SA3bik nporpammupoBanus Cu (C) paspaboran B 1972 r. JleHHMCOM
Putun n B. Kepnuranom B ¢pupme «Bell Laboratories» Ha ocHOBE s3bIKa
B. S13bIK coznaBancs ans peanuzaunu OC UNIX Ha DBM PDP-11 dup-
mel DEC. Cu npeacrasnsn coboit qanbHeilee pa3BUTHE MOTOMKOB AJl-
rona 60 — sa3eikoB CPL (paspabotaH rpynioii nporpaMMucToB U3 Kem-
opumxckoro U JloHnoHckoro yHusepcuteton, 1963 r.), BCPL (Basic
Combined Programming Language, 1967 r., Maptun Puuapnc, Kem-
6pumrk) u B (bu) (Ken Tommcon, Bell Laboratories, r. Miwoppeit-Xuni,
wrat Heto-Ixepcu, 1970 r.).

C 1977 r. pa3pabaTblBaTHUCh MAIIMHHO-HE3aBUCHMbIe TPAHCIATOPAI C
a3pika Cu. B utore 310it paboTh! MOSBUIMCH COBMECTUMBIE MO BXOAHOMY
A3bIKY TpaHcnsaTopbl Aas 15 pasnuunbpix TMnos DBM. CaMm a3bIK TOXe
COBEPLICHCTBOBAJICS. B HEM TMOABUIMCH CPEACTBA ONPEACIEHUS HOBBIX
TUIIOB JaHHBIX, LLIMPOKMII HAOOP OMepaTopoB, MOAYJILHOCTL U CTPYKTYD-
HOCTb, U B TO Xe Bpemsi B CH BKJIOYEHBI CPEACTBA MPOrpaMMUPOBAHMS
MOYTH Ha YpoBHe acceMbiepa (Hanpumep, NOOUTOBbIE onepalMy W pa-
Obota ¢ ykasarensimMu). SI3bIK TIO3BOJISIET M30eXaTb 3aBHCHMMOCTH IIpO-
rpaMM OT KOHKPeTHOI OBM M KOHTPOAMPOBaTh KaXa0¢ AeHCTBUE anro-
purma. Cu npenoctapaser oOLIMPHBIE BO3MOXHOCTM MpH paboTte ¢ Na-
MATbIO. B sA3bIKe SIBHO OTCYTCTBYIOT CPENCTBa BBOAA-BbIBOAA, PabOThI C
taiinamu, paboThkl CO CTPOKAMM Y Apyrue, T. K. UX UCMOJb30BaHUe obec-
MIEYMBAETCS BBI3OBOM COOTBETCTBYIOUIMX (YHKUMH, YTO CUMTAETCS He-
JIOCTATKOM, XOT$ 32 CUeT 3TOr0 3KOHOMMTCS NaMsiTh, YMEHbLUACTCS pa3-
MEp KOMIIWISTOPA, YBEJAMYMBAETCS ObICTpOAEICTBME NporpamMM. BaxHoe
CBOICTBO $13bIKA — IIEPEHOCUMOCTb €r0 IIpOrpaMM Ha Jwobbie annapar-
Hbie T1aT¢GOPMBI, YTO SIBUJIOCH MPUYMHON nonyiaspHocTh CH y cUCTEM-
HbIX MPOrpaMMHUCTOB. S3bIK 3(pdeKTUBEH NpU CO3AaHUU KOMMUISITOPOB,
JIpaiBEPOB, ONepalUuoHHbIX cucteM. OH craHaapTuauposaH B 1989 r. u
usBecTeH o umeHem ANSI C.
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Azbik Cu (B xoge paboT MO cO3NaHMI0O MOOWIBHOIO TPAaHCASITOpPA C
HEro) ObL1 nepepaboraH M ycoBepilueHcTBoBaH. B 1979 r. brepn Crpay-
cTtpyn — corpynuuk «Bell Laboratories» HayuHo-UccienoBaTe/ibCKOTO
ueHTpa AT&T (American Telephone and Telegraph) pa3spatoTtan si3blk
4Cu ¢ kaaccamu». 3a OCHOBY Obl1 B3SIT A3bIK CH W 000aBJIEHB! 3JIEMEHTBI:
13 g3bika Simula-67 — KOHCTpykuMst class, a u3 Algol-68 — BO3MOX-
HOCTb Teperpysku omnepauuii 1 csobona pasmelleHus: oObIBIEHHUs Nepe-
MeHHBIX. [1lpoexThpoBaHue, peanu3auus M NOKYMEHTMPOBAHUE HOBBIX
BO3MOKHOCTEM $I3bIKa MPOUCXOANNY (HAKTUYECKH ONHOBPEMEHHO. HA3biK
OblJ1 pacllMPEH CPEACTBAMU MOLNEPXKKHU aOCTpaKLMA NaHHBLIX U OOBEKT-
HO-OPHMEHTHPOBaHHOro nporpaMmuponaHus. B 1983 r. sisblk ctanu Ha-
3piBath C++ (wasBaHue gan Puxk Maccutn, a omepauusi MHKpEMEH-
Ta ++, Kak M3BEeCTHO, YBEJWUYMUBACT 3HAUEHUE NMEpPeMEHHON Ha €IMHM-
uy). B 1985 u 1990 rr. s3blk ObUT MOJAEPHM3UPOBAH, B HEM MOSIBUIMCH
HOBBIC BO3MOXHOCTH: MHOXECTBEHHOE M BUPTYaJibHOE HacC/eli0BaHUE,
wabfoHbl GYHKUMIA M KAAacCOB, 0OpabOTKa MCKIOUUTEbHbIX CUTYALIMIA.
B kauyecTBe MeTONOB (Npasmi) 00pabOTKM AaHHBIX BLICTYNAIOT (PYHKUNH,
T. €. 00OBbEKT OObEAMHSIET (MHKAMNCYJIUPYET) B cebe naHHble U (yHKLMH,
obpabaTbiBaloMe 3TH faHHbie. QOBEKTHI, HMEIOLIINE OJIMHAKOBBIE CBOM-
CTBa, OOBEAMHSIIOT B TPYMNIibl, WIK KJIACCHI, SIBASIIOLIMECS LIEHTPalbHbBIM
MIOHATHEM 3TOro s3blka. C++ crayn yHUBEpCadbHBIM SI3bIKOM OOBEKT-
HO-OpPUEHTUPOBAHHOTO MporpaMmupoBanus. B 1993 r. peannsosaH KoM-
MEPUYECKHNI TpaHCIATOP, KOTOPbIil TpaHciaupoBa nporpaMmmy Ha C++ u
3KBUBAJIEHTHYIO NporpaMmy Ha Cu. .

B 1990 r. a3sik GHUT CTPOro OMUCAH, ¥ HAYANACH CTAaHAAPTU3ALMS
sI3blIka M ero OubnuoTeuHbiX cpeactB OObEAWHEHHBIM KOMUTETOM
ANSI-ISO (ANSI X3J16; ISO WG21/NO836). C++ poaroe Bpemsi Obin
OTKPHIT [I/151 pacUIMPEHK, YTO OCIOXHUAO ero ctaHaaptusaumio. C Mo-
MeHTa Hayana ctasHpaptu3auuu C++ cran 10BOJbLHO FPOMO3JAKUM H3bi-
KOM, 1aXe HEeCKOJIbKO MU3MEHUJIAch ero uneosnorus. Ceiuac okoHUaTe b-
Hbid BapMaHT $13bIKa HYXIAETCsl TOAbKO B (POPMAIbHOM 0n00peHnu, a
MPAaKTUYECKH HOBbIE KOMMUSITOPHI MOANEPXMBAOT BCE HOBblE aTPUOY-
Tt C++. [Jo cux nop g93bIK CUMTAETCH ITAIOHOM OOBEKTHO-OPUEHTUPO-
BAHHOIO MPOrpaMMMPOBAHMUSI.

BbinyuieHsl M Bu3yalbHble CUCTEMbI nporpammuposaHuss C++
Builder ¢oupmbl «Borland» u Visual C++ ¢pupMbl «Microsoft», ocHoBaH-
Hbie Ha s3bike C++, comepxauive CTaHIApTHLIM HAaBOp MHCTPYMEHTOB,
XapaKTePHBIX M1 BU3yalbHbIX CUCTEM: pa3jiMuHbIe PEAAKTOPbI, BO3MOX-
HOCTb aBTOMATHUYECKO# reHepaluy NporpaMMHOro Koia, 6orateiit Habop
YTUJIWT Pa3/iIMuHOIO Ha3HAuYE€HMs (HanpuMep [U1si TECTUPOBAHUA W OTHal-
KW), cpeacTsa unporpammuposaumsi juisi KMutepuera. Cucrema C++
Builder nosib3yercs 60J1bllIO#H MONYASPHOCTHLIO Y NPOGECCHOHANOB.
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KoHTponbHbie BONPOCHI

KakoBa uctopus pasenTus a3biKa Nporpammuposanus Pascal?
Yro Takoe cpepa nporpammuposanus Turbo Pascal

Yro takoe cuctema Delphi?

KakoBa uctopus paseutus ssbika nporpammnposanns C (Cu)?
Yr1o takoe cuctembl C++Builder u Visual C++4?

Vi bW N =

2.3. Cpencrea onMcaHMs A3bIKOB NPOrPamM MMPOBaHMS.
OCHOBHbIE NOHATMA A3BIKOB NPOrPamMMMPOBaHHS

Cpedcmea onucanus a3vikoe npoepammuposanus. Kak ykasplBaioch,
SI3BIK MPOrPAMMMPOBAHUS A0AXKEH UMETh A(PaBUT, CUHTAKCUC U CEMaH-
TuKy. [1paBuna, onpenensioline CTpyKTypy TEKCTa, COCTABASIIOT CUHTAK-
cuc (rpammatuxy). IlpaBuna, mno3pojsiiollMe M3BAEKATb W3 TEKCTa
CMBICJI, Ha3bIBAKOTCSl CEMAaHTUKOM si3blKa.

Jns onmucaHUA CHMHTaKcHMca sI3blKa MCMONBL3YETCS TaK Ha3biBaeMbli
memanzeie (3bIK LJIS1 ONTUCAHUSI A3biKa). B KauecTBe MeTas3bika MCIIONb-
3YI0T IM60 MeTanuHrBUCcTHYECKHEe (popmynu Bakyca—Haypa, auéo cun-
Takcuyeckue aumarpammel. [JkoH Bakyc paspabortan crneuManbHylo cHc-
TEMY ONpeNeIeHNH U1l SI3bIKOB NporpaMMupoBanus. Hanpumep, onpe-
JeisAs 3JEMEHT «Uudpar, OH YKA3bIBA:

"<umcpa>:=0|1[2|3]14]5]6|7|8]19]".

DTOT cnocob 3anucy Ha3BaIu HOPMabHON dopMoit bakyca (BHD).
Harckuit actpoHom I1. Hayp BHec HekoTopbie YTOUuHeHMs, 1 GopMy CTa-
AU HasbiBaTh (opMmoii bakyca—Haypa, HO COKpalueHHOe Ha3BaHUue
BH® ocranocs.

B BH® kaxaoe noHsiTHe OmpeaensieTcs C MOMOLLBID ONHOH MeTa-
JUHTBUCTUYECKOW DOpMYNBI, B JIEBOM YACTH KOTOPOH yKasbiBaxoTCH OI-
penenseMble TOHSATHS, a B MPAaBOM — OMUCHLIBANOTCS BCE HONYCTUMBbIE
CTPYKTYPhl fA3bIKA, COOTBETCTBYIOLLIME STOMY MOHsSTHUIO. JleBast u npasas
4acTv (OPMY/bl CBSI3bIBAIOTCS 3HAKOM ::=,, KOTODbI YUTAETCS «I10 OT-
peleNeHuI0 eCTb». [lpu nepedyrucieHMM NONOJAHUTENbHBIX BapUAHTOB
CTPYKTYD B NPaBoil YacTH HCMONB3YETCH 3HAK |, UMEIOLMI CMBICH «UAU».
Bce onpenensiembie NOHATHUS S3bIKa NPOTPAMMUPOBAHYS 3aKJ04AIOTCH B
YIJI0BbIE CKOOKM < >, a HeonmpeaesieMble UCXOAHbIE TIOHATHS S3bIKA Ha-
3bIBAKOTCH sexcemamu. JlexceMbl MOTYT MCTNOAb30BATLCS B NPaBoit uacTu
hopmyibl.

Hanpumep, onpeneants noHstHe <UENOe YMUCIO>, eciu an(aBuT
s13bIKa MPOrpaMMUPOBAHUA BKUIIOYAET apabckue LMdpbl M 3HakKKU apud-
METUYECKHX OmnepaLunii. ‘

2.3. Cpedcmea onucanus A3blKo6. NpoepamMmuposanus 75

CHayaja onpeleaum noHstHe <uudpa> nepeyucieHneM ¢ Momo-
nibto Metadopmyasl <umdpa>:=011]21314[5]617[8]9].

3aTeM BBeaeM NMoHaTHe <uesoe 0e3 3HakKa>, OMUCAB ero CIEAVIOLIEH
dopmynoi:

<penoe 6e3 3Haka> = <umndpa> | <uenoe Ge3 3Haka> <umcdpa>.

D70 pPAaBHOCUIBHO OMpedeNeHUI0 «lio6as NoC/iel0BaTebHOCTb
uudp». Popmyna pekypcuBHa, T. k. <uesoe 6€3 3HaKa> yxe BCTPeYaer-
cs B MPaBOM 4yacTH, T. €. DTO CChUIKA HAa caMo cebs. Tenepb BbiBeaem

dopmyny:

<penoe yueno> = <uenoe 6e3 3Haka> | - <uenoe 6e3 3Haka> | +
+ <uenoe 6e3 3HaKa>.

[Monyuennas nenouka U3 tpex Gopmyn onpeaensieT NOHsTHE <Lenoe
4HCA0> uepes niekcembl a3bika O, 1, ..., 9, +, —.

C noMouibio METATMHIFBUCTUYECKUX (HOPMYA MOTYT OBbITh ONMKCAHbI
BCE IOHSITHA A3bIKa MNporpaMMmupoBaHusi. CHHTaKCHUECKAs] MpaBH/ib-
HOCTb TEKCTAa MPOBEPAETCS B MPOLIECCE €T0 CUHMAKCUYECKO20 QNAAU3d HA
OCHOBE METAJIMHTBUCTHUYECKUX (HOPMYJL.

Cnocob onucaHus CHMHTaKCMCa Ha OCHOBE IMarpamMm OCHOBAH Ha
Tex Xe npunumnax. CMHTaKcHyecKHe avarpammbl rpacpuyecku n3odpa-
XKAIOT JOMYCTHMYIO CTPYKTYPY onpenenseMoro noHsitusi. CreaonBaHue
2/IEMEHTOB CTPYKTYDPbI 33JaeTCsl CTPEAKAMU, BAPUAHTHOCTD YKA3bIBAETCH
KaK pacrnapajje/MBaHie HampaBieHuil cienosaHusl. Jlekcembl naobpa-
XKaloT B BUAE KPYXKa UIY OBaia, a OMpeNensieMoe TMoHsTHe — FIPSIMO-
YrojbHUKOM. JunarpaMma MMeeT O[HY BXOAHYIO W OLHY BBIXOAHYIO
CTPEJIKM.

Ha puc. 1l npupoamtcst n3obpaxeHue MOHsITUsE «lincpar B BULE
JAMarpaMMsl.

Lndpa ‘/""@\
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OcHognbte nowsamua A3biK06 npozpammupoeanus. TloHsTHE yposgers
A3bIKa OTIPEJIE/IeT YPOBEHDb €ro abeTpakUyy. S3bIK HU3KOro YpOBHS CO-
OTBETCTBYET PEATBHOMY SI3BIKY, KOTOPBIA MOHMMAET MpoLeccop. S3biku

BbICOKOI® YPOBHSA COOTBETCTBYIOT HE PEAJIBHBIM, 2 HCKOTOPBLIM T'MNIOTETU -

HYECKHM IpoLeccopaM.

PoncrBeHHbIE KOHCTPYKLMU Pa3HbIX A3BIKOB Pa3aN4vardTCA IMaBHbBIM

00pa3oM «BHEUIHUM BUIOM» — HabOPOM KJIKOUEBLIX CJIOB WM. TIOPSIKOM
CJIeA0BaHMsT KOMIIOHEHTUOB. CrnenoBarenbHO, KOHCTPYKLUHMM COBPEMEH-.
HbIX $3bIKOB MMEIOT ODLLYI0 CeMaHTHKY (comepXaHWe), HO pasfiMuHblii
NOpsAAOK CIENOBaHMUS KOMIMOHEHT (CHHTAKCHC) M pasHble KJIOYeBbIe
CJI0Ba (JIEKCHKY).

CemaHTHYeCKOE ONUCAHME COAEPKUT, KAK MPABUIIO, CIIMCOK KOMITO-
HEHT, M3 KOTOPBIX COCTOMT KOHCTPYKUMS (THI, UMSi TUNA), ONMHCaHMeE
KaXao0#l KOMIOHEHTHI, ONMCaHWe KOHCTPYKUMU B LiejioM. CHUHTaKCcHYe-
CKOe onucaHue gaeT GoOpMabHOE ONpeaeseHHE KOHCTPYKLIMH.

. bonbUIMHCTBO $3BIKOB ITPOTPaMMHUPOBAHUsS OTNEPUPYIOT ONHUMMH U
TEMU XKE PYHOAMEHMANbHBIMU. NOHAMUAMU, KaK, HATIDUMED, MUn OaHHbIX
WUV CIpYKmMypa OaHHbIX.

AJNITOPUTM COAEPXXHT TOJBLKO YKA3aHUsS Ha BBIMOJIHEHUWE OEUCTBUN, a
nporpaMma COAEPKMT €lle HEKOTOPYIO AOMOJHUTENbHYIO MH(OPMALIUIO.
B OONBUIMHCTBO A3BIKOB IPOrpaMMMPOBAHUS BKIIOYAIOTCS OOBEKTHI
IBYX BUIOB: onucanus W npeonucanus. B pasnene onucanuii onpenensior-
¢ OOBEKTHI, C KOTOPHIMYU MAHMIIYAVDYET airOPUTM (TUTIbI, CTPYKTYPHI,
MMEHa U T. [.), 3aAa10TCA HEKOTOPhIE€ XapaKTEPUCTHUKM ITHX OOBEKTOB.
[Ipednucanus comepxar yKasaHWs Ha BBINOJIHEHUE HEOOXOAMMBIX NEHCT-
BUil. OCHOBHBIM CPE/JICTBOM YKa3aHMSI Ha BHINOJHEHUE HEKOTOPOro Aeit-
CTBMSI B . 5I3bIKax MPOrPaMMHPOBaHMS SIBIsAETCST onepamop. Onepatopbl
peanu3yioT aITOPUTM pPELEeHMs 3a4ayM.

Kak ¥ B-MaTemartuke, B IpOrpaMMMPOBAHUM MPUHSITO ONEepUpOBaTh
KoHcmanmamu v nepemerHbimu. ECTh MPOCTHIE epeEMEHHbIE U NEPEMEHHbIE
C MHIAEKCAMH, KOTOPbIE MCIOAb3YIOTCS [UISl CChUIKM Ha HEKOTOPbIN 2Je-
MeHT maccuBa. OOIMM Uit GOJIBLIIMHCTBA SI3bIKOB MPOrpaMMHPOBAHMS
SIBSIETCSL IOHSITUE udeHmuguikamop. opmanpHo OH Onpeaensercs Tak:

<uneutndukatop>::=<6yksBa>|<uneHTUbUKaTOp>
<6ykpa>|<umeHTndukatop><umdpa>,

YTO O3HAYaeT: «<MIEHTU(HUKATOP ECTh MOCNENOBATENILHOCTb GYVKB 1 undp,
HayKHawowascst ¢ 6ykBbl». B OCHOBHOM MueHTUdUKATOpPbI yNnoTpebsi-
IOTC B KAyecTBE umer KAKUX-1U00 00BEKTOB (KOHCTAHT, MEPEMEHHbIX,
TUNOB, CTPYKTYpP, NPOrpamMmm u T. 1.), YTO NMO3BOJACT HAEHTUDHULHUPOBATD
3TU OOBEKTHI.

2.3. Cpedcmea onucanus A3vik08 npozpammuposanus 77

Crenyiollee MOHATHE A3bIKOB NPOrPAMMHUPOBAHUST —  @bipadcenue.
OHo OblBaeT ABYX BUOOB: apH(PMETHUECKOE U JIOTMYECKOE. '

‘TloHsiTve apughmemuyeckoe @viparceHie B TOYHOCTH COOTBETCTBYET
npussgtomy B matematuke. [lpumep: apudmeruueckoe BblpaKeHHe
(a + b)sinx + c*tg’y Gyner 3anucano Kak (a+b)*sinx-+c 2*tgy"5. '

Joeuueckoe gvipaxcenue obpasyeTcs C NMOMOLILIO 3HAKOB AOTHUECKUX
orepaurii- U3 00bEKTOB (KOHCTAHT, MEPEMEHHBIX U T. A.) OYKBEHHOro
THna. B norudeckoe BbIpaXeHHE MOXET BXOAMTL omHouieHue — ellie
0HO U3 OYHAAMEHTANBHBIX NOHATUI A3BIKOB NporpaMmuposaHus. Ha-
ripuMep, 3anucu: a<b, c>=d, x"2+y"2<a”2 — OTHOLUEHHUd, a 3aNUCb
(a<b) or (c=n) — NOrMYECKOE BbIPAXKEHUE.

BaXHEHIINM MOHATHEM SBASIETCS Hodnpozpamma (MOHSTHE BBeEN
aMmepukaHel Yunkc B 1957 r.). [MoHste noanporpamMmbl BBEIEHO, YTO-
6bl 136€XaTb MHOTOKPATHOTO NMOBTOPEHHUSI ONMHAKOBOM I0C/NeN0BaATE b-
Hoctu npeanucaHuit. [NoanporpamMma MOXeT ObITb Bhi3BaHa M3 M0OOro
MeCTa NporpamMMbl WK APYTOH MOJIPOrPaMMbl C YKa3aHUEM TeX 3Haue-
HUI1 MCXONHBIX NAHHBLIX, C KOTOPbIMM OHAa NOJIXKHA ObiTh BBHITIONHEHA.
Haubonee pacrpocrpaHeHbl: noanporpamma-byHKIMS U HOAPOrpaM-
Ma-npouenypa, KoTopbie paziMualorcsl CrocoboM nepeaayn pesynbTaToB
UX BbIIONHEHUS (CM. Temy 1.2).

KonTtponbHbleé BONPOCHI

Yro Takoe metan3bik?

Yro Takoe metanuHrencTuyeckne dopmynel? MNpuBegute npumep.
Yro TaKoe cuHTaKcuueckne gnarpammebt?! Mpusepure npumep.
KaKoBbl OCHOBHBbIE NOHATUA A3bIKOB NPOrPaMMUPOBaHKAT

. Yto TaKoe noanporpammbl, BNS 4Ero OHM NPpegHasHauYeHs?

Vi b W N =



Mnaea 3

MPUHLMIMBI CTPYKTYPHOTO
NMPOrPAMMUPOBAHMNSA. HAHATA
NMPOrPAMMUPOBAHMUA B CPELE
TURBO PASCAL. CUCTEMA DELPHI

B paspene gaioorcs BBomHBIE MOHATHsI O A3bike Pascal W ocHoBax
MPOrpaMMHpPOBaHusA B Cpefax M CHCTEMax NporpaMMMpoOBaHUs, Ga3zoi
KOTOPBIX SIBASIETCS] 3TOT SI3bIK.

3.1. NpuHUMNBI CTPYKTYPHOrO NPOrpamMm MMPOBaHMS.
AAsbik Pascal. OcHOBbI NporpaMMMpOBaHUs B cpege
Turbo Pascal

Cmpyxmyproe npozpammupogarue (cM. Takxe Temy 1.1). Tlonsarue
CBSI3M U CTPYKTYD, oOpasyeMbIX UMM, 3aAay, KOTOpbIe MOTYT ObITh pellie-
Hbl Ha 3TUX CTPYKTYpaXx, SIBJSICTCS] OCHOBOM CTPYKTYPHOIO MPOIrpaMMu-
pPOBaHMUA.

IMon cmpyxkmypod noHMMaeTcsl ONpeleNeHHbIN NOpsiAoK O0beauHe-
HUS DJEMEHTOB, COCTABALIOIIMX CMCTEMY, WIH, CTPYKTYpa — 3TO MHO-
XKECTBO CBSI3EH MEXAY 3NEMEHTaMH CUCTEMbl. [103TOMY CTPYKTYpy MOX-
HO OIpeAeNnTh KaK MHOXeCTBO (M) ¢ onpenefieHHbIMH HA HEM OTHOLLE-
Husimu (R). Ecnu MHOXecTBO M KOHeuyHo, a B OTHolieHue R BcTynaer
TONABKO 1apa 3J€MEHTOB, TO TaKyl CTPYKTYpPY M300pa3uTh MPOCTO, B
BUIE epaga (BEPLIMH, COEAUHEHHBIX PeOpaMU — CTOPOHAMM).

3TO NOHATHE BBeN BeJMKUI MaTeMaTUK JleoHapn JDiinep, paccmar-
puBast 3a1a4y 0 KeHurcoeprckux MocTax: MOXHO /iy, Tylsisi o ropoay,
TaK BbIOpaThb MapuIpyT, 4ToObl MpONTH ero oauH pa3. B ropoie mMHOro
OCTPOBOB, CO€AMHEHHBIX MocTamu. M3 kaxaoi BepuiMHbI, KpoMme Ha-
YalbHOW M KOHEYHOM, JOJMKHO BBIXOOWUTL YETHOE KOJUYECTBO pebep.
Ecnu BepmivHa coeaquHeHa cama ¢ coboi, To 06pa3yloTcs neTiu. Ycio-
BHEe HanpaBlIeHHOCTH pebep oToOpaxaeTcsl CTPeNkOi, U Torna epagh cra-
HOBUTCA opuenmuposarubim. Takoi rpad HeceT ropazno 6osbite uHbop-
MallMW, YEM HEOPHUEHTHUPOBAHHBIN.
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[TpocTas mocnenoBaTeNbHas CTPYKTYpa 3K3EMILISIPOB (371EMEHTOB)
Ha3blBaeTcsl owepeds, aunuf. Ilpu HanMuMM pa3HOOOpa3HbIX YCAOBMHA
ouepenb BHIMOJHEHUS ASUCTBUI MOXET NPUHUMATD Pas3Hbie BUIBI CTPYK-
TYp: BETBJIEHUS, LMkaa (MHOTOKPATHOIO MOBTOPEHMs!). s 3anucu an-
FOPUTMUYECKUX CTPYKTYP. B BUAE OJIOK-CXEM MCMONb3YETCSI OCHOBHOE
JIOCTOMHCTBO TIpada — HArAsgHOCTb 3aMMCU CTPYKTYpPbl. A [OHSTHE
«MBICTIMTh CTPYKTYpPaMM» O3HayaeT, 4TO, MCXOAS M3 YCJIOBUS 3adaqu,
HY>KHO TIpEACTaBUTb, KAKOBa OyleT CTPYKTypa anropuTMa (CIefOBaHMSA,
BETBJIEHMS, UMKIA W T. 1.) AJs JaibHERLIeN 3anMcy ero Ha si3biKe Npo-
rpaMMUPOBAHUSI.

Wpen CTPYKTYPHOIO NMPOTpaMMUpOBaHusi 0OOCHOBAN TOJIAHACKUN
yyeHblit Jefikcrpa B 1969 r. OGum 45 SI3bIKOB CTPYKTYPHOIO Mporpam-
mupopanuus (Itackanb, Ana, Moayna-2, Cu u ap.) sieasietcst ynobcTBO Ha-
NUCaHM TpOrpaMm MO MpaBuiaM CTPYKTYPHOIO IpOrpaMMUpPOBaHMs.
[TporpaMMbl Ha 3TUX S3bIKAX CTPOSITCSL M3 YETbIPEX OCHOBHBIX CTPYKTYD:

® [TOCJENOBATENbHOCTb JeHCTBUA;

e anbTepHATUBHbIE (YCIOBHbIE) AEHCTBMS,

e [IOBTOPEHUE ACUCTBUR (LUUKI);

e BhIIE/IEHME BCIIOMOTATEBHBIX aITOPUTMOB.

[naBHbIM OTJIMMMEM 3TUX A3BIKOB OT HECTPYKTYPHBIX SI3bIKOB (Pop-
TpaH, belcuk 1 ap.) ABAsieTCA OrpaHMUYEHUE UITK 3aMpeT Ha KCO0Nb30Ba-
Hue orneparopoB nepexoga (GO TO), 6esnymHoe MpUMEHEHUE KOTOPBIX
3aMyTHIBAET MPOrpamMMy W 3aTpyAHsIET MOHUMAHUE €€ JIOTUKU.

Tackane — a361Kk cMPYKMypHO20 NPOZPpAMMUPOSAHUS JUISI 3alIUCH an-
TOpUTMa pelleHusl 3aaauv B BuAe mporpammsbl Uil IBM. Huxe npuse-
JIeHbl TOJIbKO OCHOBHBIE CBeleHUsl O s3bike. sl ero rnybokoro usyue-
HUST PEKOMEHYETCS1 UCTIONb30BaTh CMELMANLHYIO AUTEPATYPY.

[1pu HamKUcaHWKM TIPOrPAMMBbl HA 3TOM A3bIKE CHAuyana CIEAYT AaTh
€e 3aroioBOK, 3aTeéM MOCJeNOBaTEIbHO OMUCATh BHENIHHUE MOAYIH, MPO-
uenypbl 1 GyHKUMU, METKHU, KOHCTAHTbi, TUTIBI NEPEMEHHbIX U CaMH Tie-
peMeHHbIe, BHYTPEHHME NPOLEAYPbl U (DYHKUMH U Lajiee — OnepaTophl.

st HAMMEHOBaHMS! PA3/IUYHBIX BENUUYUH M HANWUCAHUS OMEPATOPOB
B NIPOrpamMMax UCMONb3YETCH CAENyOMUiA aagasum a3bIKa:

® MpOMUCHbIe OYKBBI NATMHCKOrO andasuTta OT A no Z;

® nponucHble pycckue OykBbl OT A 10 I (MCMOAL3YIOTCA TOJABKO B

CTPOKOBBIX KOHCTAHTaX M MOSICHUTEbHbBIX TEKCTAX — KOMMEHTA-

pHUsIX);
e apabckue undpot o1 0 10 9 (MCNOAL3YIOTCS ANg 3aMUCK Uucen);
e 3HAKWU apudMeTUYeckMx onepauuit: + (cloxeHue), — (BbluMTa-

HMe), * (yMHoxeHue), / (aenerue), DIV (neneHue Haueso, ¢ OT-
6pacbiBaHMeM ocTaTka), MOD (HaxoxaeHHe ocTaTka OT Ae/IeHUsE
Haueno), T uau * (Bo3BedeHuUe B CTeneHb);
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e 3HakKY orniepalMi OTHOWEHUHR; = (paBHO), > (Oosblue), < (MEHb-
uie), >= (6onbu.le nunv paBHo) <= (MEHblUE WM PaBHO), <>(He
DPaBHO);

e 3naky jorvyeckux onepauuit:: NOT (orpuuanue), OR (joruue-
CKOE cnoxeHue), AND (ioruyeckoe yMHOXeHUE);

® 3HaKM ofnepauuil Hal MHOXecTBaMU: * (mepeceyeHHe MHOXECTB,
), + (obveauHeHKe MHoxecTB, U), — (pasHocTts MHOXeCTB), IN
(IPMHAANEXHOCTh MHOXECTBY);

® pa3feUTENN M MPOYMEe CUMBONLL . (TOuka), , (3ansitas), ; (Toyka
¢ 3anAaroit), : (aBoerouue), _ (npoben — nycras nosuuus), ()
(ckobxu kpyrasle), [ ] (ckobku KpanpatHbie), { } (ckobku ¢uryp-
Hble), ' (anoctpod) U ap.

B s3blke 3ape3epBUpOBaHO NPUMEPHO 80 CJIOB, KOTOPBIE UMEIOT OI-
pelle/leHHOe Ha3HAYeHME M CMbIC, U3MEHATb MX Henb3a. Hampuwmep,
Program, unit, var, const, type, array ¥ T. 1.

JlaHHble MOryT OBITb MpeACTaBlIeHbl KaK TMEPEMEHHBIE M MOCTOAH-
Hele. Tlon mepeMeHHOM MOHMMAIOT COmEPXKUMOE siueiiku (AueeK) onepa-
TUBHOH MaMATH KOMIIIOTEPA, KOTOPOE MOXET NMPUHUMATh pa3Hble 3Haue-
HHME. A 3a0aBaeMbIM MMEHEM SYeiKM 0603HAYAIOT NEPEMEHHYIO.

Tunvt ucnoavzyemotx oaunvix (M. TeMy 1.2). JaHHbie ONpenensiioTcs
YUC/IOBBIMU, JJOTHYECKUMHU U JUTEPHBIMU (CUMBOJIbHBIMU) 3HAYEHUAMMU
W TIONPA3NENSIOTCA Ha CKaIsipHble (MMEIOT MPOCTEHLUYIO CTPYKTYPY) M
CTPYKTYPUPOBaHHbIE (MacCHBBI, MHOXECTBA, 3alTMCU U 1Ip.)

Tunbl cKansipHbIX TaHHBIX:

INTEGER — uenbri,

REAL — geficTBUTEIbHBIH,

BOOLEAN — noruyeckui,

CHAR — cuMBONBHBI,

MpeacTasisolme;
e upcna uesoro TMna (uenasie: oT —32 768 10 +32 768 w1 DBM ¢ 16
JBOUYHBIMU Pa3psiiaMu);

® u4KC/a OEACTBUTENBHOTO TUNA (MMEIOT 1Be (DOPMbI 3aNUCH: ¢ uk-
CUPOBAHHOU MOYKOU — 3AMKCHIBAIOTCS B BMIAE LEJOR U ApobHOI
yacTed, pasleeHHbIX AeCATUYHOU Toukoi, Hanpumep 3.10, —-5.0
WU T. I1. U ¢ Arasaroujel moyKou — WCIONb3YIOTCA ISl 3arnucu Yu-
Ccell B WIMPOKOM [Mana3oHe 3HaueHMUi, HamnpuMmep: 4YUCIo
3000 000,0 wau 3,0 - 10° ciaeayet 3anucatb 3.0E6);

¢ [aHHbIe JIOTUYECKOro (OY/NEeBCKOro) TUIMa MOIYT MPUHMMATh 3HA-
yeHus:: TRUE — uctunHo win FALSE — noxHo;

¢ [aHHbie CUMBOJBHOTO THMAa (MPUHMMAIOT 3HAYEHWE CHMMBOAA,
uMerwllerocs B Habope auTep JaHHo DBM).
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JlaHHbIE MOIYT ObITh MPEICTaBNEeHbl NePEUNCISIEMbIM THITOM (ORMCaA-
riie BbinonHsercst no cxeme: TYPE <ums tMna> = <cnucok uMeH> —
HanpuMep, TYPE color=(white,red,blue);) uam MHTEPBaAILHBIM THIIOM
(3amaeTcsi MHTEPBAJIOM 3HAUCHHI, pa3deNeHHbIX ABYMSI TOYKAMM, HAMph-
Mmep: letter = 'A'...'"Z";).

Hns o6o3nauenus eeauvur (KOHCTAHT, TUIOB, MNEPEMEHHBIX), 4 TAKXE
(hyHKumMi, noanporpamMm, HaiaoB) UCTIONB3YIOT uMeHa — UaeHTUdNKA-
TOphl. UMA JOJIKHO COCTOSATH M3 OYKB U LMD, HO HAYUHATBLCSI ¢ OVKBDI
M MMETh -ANMHY He Oonee 8 cumsonoB (Hanpumep: X, Y1, SUMMA,
Cross ¥ T. 1.). DTH KMeHa 3aaaeT Mnojb3oBatens. . Ho uMeloTcs u cman-
dapmHbie UMeHa:

e koHctaHuT: TRUE, FALSE, MAXINT;

o tunos: INTEGER, REAL, BOOLEAN, CHAR, TEXT ¢aitnos:

INPUT, OUTPUT;

e ¢dynkumii: ABS, SQR, SIN, COS, EXP, LN, ARCTAN, TRUNC,
ROUND, PRED, SUCC, ORD, CHR, ODD, EOF, BOLN:;

o npoueayp: GET, PUT, REWRITE, NEW, READ, UNPUCK,
PACK, READLN, RESET, WRITE, WRITELN, PAGE.

ITpocreitime Korcmpykyuu A3bIka:

® KOHCMAHMOI LENOTO, AEHCTBUTEIILHOTO, AOTMYECKOTI0, CHMBOJILHO-
ro U TEKCTOBOIO THIOB (CUMBOJbHBIE K TEKCTOBbBIC 3AKJIOUAIOTCS
B anocTpodbl MU KaBbIUKK);

e nepemeHHble NPOCTbie (3ANUCHIBAIOTCH MO CBOUMU UMCHAMM, Ha-
npumep: X1, b, Kul ¥ 1. n.) ¥ ¢ HHACKCOM (SABISIIOTCS DAEMEHTAMM
MaccHBa, WHAEKC 3aJacT MECTOTOJOXEHUE 3JEMEHTA MaccuBa M
3aMTMCBIBACTCS B KBAAPATHbIX cKoOkax, Hanpumep: A|l], B[4,5] —
37IEMEHT Ha repeceyeHnn 1-i CTpoKu 1 5-ro cTonbua);

o cmandapmueie (yHKyul, TIPA HCTOJL30BAHWK HYXHO 3anucaThb
MM, @ B CKOOKaxX yKasaTh apryMeHT (MMeHa CTaHLApTHBIX (yHK-
UM ykaszausl Bbilie); npuMep obpanieHust: ROUND (X) — ok-
pyraeHue umcaa (CMBICT BBLIMOJHEHUST [APYIMX CTAHAAPTHBIX
byHKUMHA cM. B cneuMaIbHOM JuTepaType);

o gbipadiceHuss YKA3BIBAIOT TPABUAA BBIMOJAHEHMSI OnNepauuil Hajl

" JAHHBIMM [JIsE FIOJYYEHUsI TPEOYEMOro pPe3y/ibTaTa; MOTYT COCTO-
ATb M3 KOHCTAHT, MEPEMEHHbIX, CTAHAAPTHBIX (PYHKIIMIT, pasje-
JIEHHbIX CKOBKaMM M 3HAKAMU OTepaunil, NMOPSLIOK BbLINOJHEHMS
MX OTIPENESIETCSI CKOOKAMH.

Ornepauru BbIMOJHSIKOTCS CeBra H'dﬂp’dBO W IeNsITCS Ha 4 rpyribl

1) orpunanus: NOT;

2) yMHOXeHUsI (MYJIbTUIIIMKATUBHBIE): *, /, DIV, MOD, AND;

3) cnoxenus (anauTrsHble): +, —, OR;

4) oTHOWeHMs: <=, <, =< > > >=,
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Ilpasuna 3anucy BeIpakeHUit U BBHIMOAHEHHUS OTEpaLIMii:
¢ 3anKUChb MPOU3BOAMTCS B OOHY CTPOKY 6€3 HaICTPOYHbIX M MOA-
CTPOYHbBIX 3HAKOB, HANpUMED:

3aImuchk Ha A3blke [lackaib MaTeMaTuueckasi 3anmch
2.1+A 21 +a
A“2*B/C-D @ x bjc - d.

¢ [IOpSIAOK BLITIOJNIHEHHUS] OlNepauuii: BHYTPU CKOBGOK, BBIYMC/IEHHE
BCTPOEHHBIX (DYHKIIMIA, BO3BEAECHME B CTENEHDb, YMHOXEHNE M Je-
JEHUE, CIOXEeHME W BBIYMTAHHE, MPH PABHOM CTapLUMHCTBE —
C/leBa HaTpaso;

e [Ba 3HaKa ONMepauvii Helb3sl CTABUTH PAAOM, a TAKXKE OIYCKaTb
3HaK YMHOXEHMS MEXIY COMHOXUTEIAMMU.

Onepamoput.

BEGIN...END — cocmasHoii onepamop nauara u konmuya npouedypot,
3aKJIIOYAIOWIUI [OCIEeA0BAaTEAbHOCTD APYFUX ONEPaTopos.

Onepamop npuceausanus, IMEONA BUA:
<UM$S MEPEMEHHOI> 1= <BbhIpaxeHue>

Hanpumep: ¢:= 2*pi*r; X :=0.30;

Onepamops: 86004:

READ (x;, x5, ..., X;, ..., X,) — OBeCleUMBaeT BHIOOPKY AAHHBIX, W13
cTaHgapTHoro BxogHoro danga INPUT, rae x|, x5, ..., X, ..., X, — CIHU-
COK MMEH MepeMeHHEIX.

READLN (x,, x, ..., Xj, ..., X,) — 00€CIIEUUBAET TO XE, YTO W NpPEIbi-
AYWMH Onepatop, a nocsie BLIGOPKM BLINOJHAET NEpexol K Hauyany Ho-
BOIt cTpokM afina.

READLN — o6GecneunBaeT npolycK OOHOM cTpoky B daitne INPUT
W TIEPEXOIN K HAYaly HOBOH CTPOKM.

Onepamopsi evieoda:

WRITE (x|, x,, ..., X;, ..., X,) — obecrieynBaeT BbIBOA 3HAYEHUIl, CO-
OTBETCTBYIOLLMX MMEHAM MEPEMEHHBIX: X), X2, ..., Xj, ..., X, B CTaHAapT-
Hblit daitn OUTPUT.

WRITELN (x;, x;, ..., X;, ..., X,) — O0€CNEYMBAET TO XE, UTO U MNpe-
AbiAYILUHA- OFEpPAaTOp, a 1ocie BLIOOPKU BLITIONHAET MEPEeX0od K Hayany
HOBOI1 CTpOKH (paiina.

WRITELN — ofecrieuuBaeT NpPONYyCK OAHONW CTpOKM B (paitne
OUTPUT u nepexo K Hayany HOBOM CTPOKH.

Cmpyxmypheie onepamopsl — CM. TemMbl 3.2-—3.3.
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Onepamopbt, peaausyroujie CUmyayuio pa3eunxu:
1. YCcaoBHBIN

IF< nornuecxoe BbipaxeHue >
THEN <oneparopl>
ELSE <oneparop2>

2. Onepartop BapuaHTa (BbIOOpA)

CASE <spipaxenne> OF

<CMHUCOK KOHCTaHTI> : <onepatopl>;
<CNHUCOK KOHCTAHT2> | <onepaTtop2>;
<cnucok KoHeTaHT N>: <onepatopN>;
END

Onepamopbt yukaa:
FOR — oOpraHusyeT UMK C U36ecHHbiM YUCAOM NOBMOpeHUii N UMCET BUI:

FOR i=n[ TO n DO S,

raoe
i — nmapameTp LMKJIa Ueaoro TUMa;
ny, 1, — HA4aJIbHOE W KOHEYHOE 3HAYEHMA MapameTpa LUKNa;
§ — TeNo LMKJIA, COAEpXKaLlee OJMH UM HECKOJIbKO ONEpPaTopoB.
Ecny oneparop 3anucaTh B BUAE:

FOR i=n; DOWNTO #, DO s,

TO 3mech Kmouesoe cgopo DOWNTO MmeHsieT war B LMKJe Ha obpar-
Hbl: -1,

WHILE — opranusyeT UMK ¢ HEM3BECTHBIM YMCAOM NMOBTOPEHMIA,
¢ npedycaoguem, U UMEET BUA:

WHILE 4 DO s,
rae b — NOTUYECKOE BhIPAXKEHME, § — TENO UMKIA, COMEPXKALILE ONUH
WJIM HECKOJIBKO OMNepaTopos.

REPEAT — opranu3yeT UMK C HEU3BECTHbLIM YUCIOM TOBTOPEHHUH,
¢ nocmycnoeuem, U MeeT B! ‘

REPEAT s UNTIL b,
rae b — AOrnvYecKoe BbipaXXeHHUE, § — TEAO UMKAAQ, COoACpXxKauiee oaMH
WM HECKOJILKO OMEpPATOpoB.

Onuycanne Apyrux onepaTtopoB CM. B CMELMANBbHONW uTEpaType.

[Ipoepamma cOCTOMT M3 3arofioBKa, pasnena onucaHui u 6noka one-
paTopoB, 3aBepliaioierocst Toukoii. Kaxaplii pazaen HauumHaeTcs co
CTAHJApTHOrO CNYXeGHOro clioBa. 3arofl0BOK MULLETCS B MEPBOiH CTPOKe
M HauuHaercs ¢ kKiaodesoro ciosa PROGRAM, a 3ateM crneayloT ums
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NIpOrpaMMbl M TIEPEUYUCISIOTCH  (ajinbl, aocTynHbie €i. Hamnpumep,
Program Dva wan Program Summa (INPUT, OUTPUT), roe INPUT,
OUTPUT — craHaapTHbie (aiifibl BBOAA M BLIBOAA, KOTOPBIE UCTIONbL3Y-
I0TCA UIA CBSI3M ONEPAaTOpPOB HPOrpaMMbl C MCXOAHBIMU JAHHBLIMH U pe-
3yabTaTamu Ux 006paboTki.

Kaxnoe onucanue ¥ onpeaeieHUE 3aKaHYUBACTCS /MOUKOU ¢ 3ANAMOIL.
Metku (LABEL) 3amatoTcs onepatopaM, KOTOPBIM TlepelaeTcs ynpase-
Hue. Memxu — uenble yucaa, copepxalive He Gosee yeTbipex Ludp, Ha-
npumep: LABEL 3, 125. Ot oneparopa oHM OTAENSIOTCH IBOETOYHUEM.
Ecnn metoxk HeT, To paszaen UX OMMCaHUA B NPpOrpamme OTCYTCTBYET.

KoHcraHTel onuceBaloT ¢ nomowsilo knouyesoro ciosa CONST.
UMsi 1 3HayeHMe KOHCTaHTbl pasfgelieHhl CuMMBonoM =. Hanpumep
CONST PI=3.1416;

[TepeMenHbie ONUCHIBAIOT C MOMOLIBIO Kitoyesoro ciosa VAR u
YKa3aHMEM CIHMCKa INEPEMEHHBIX M UX TUIOB B cienyioileM sune: VAR
(x, X2, X3, ..., x,):T;. Hanpumep:

var
A, C: real;
K,L: integer;
M: char;

S: boolean;

Maccup onuceiBaercs Tak: A: ARRAY [K...L] OF T;

Hanpumep: A: ARRAY[I...20] OF REAL;

[pouenypsl ¥ dhyHKuMU onuceiBaoTcsa nof 3aronoskamu PROCE-
DURE u FUNCTION.

IIpu BBIBOIE 3HAYCHUIT HEOOXOAMMOE YUCIO MPOGESOB 3aMal0T yKa-
3aHMeM npodesa B anocTpodax U KOHCTAHTOM liejoro TMna. Hanpumep:
WRITELN (' 5, 'KoHcTaHThl'); — mevaraercsl 5 mpo6esos, a NoToM —
choBo 'KoHcTaHThI'.

PazMep 1mosig (KOJIMYECTBO MO3MLMIT) TaKxXe 3aAaioT B SIBHOM BHE.
Hanpumep: WRITELN ('A’:7:5), 1. e. ansa 3HaueHus A Bohineasercs 7 no-
3ULMH, 5 U3 HUX — JpOOHAad YacTh.

IIpumep. 3anuce npocreifiueit NPOrpaMmbi:

Program Dva;
var
a, b: integer;
begin
writeline ('Beenute, moxanyicra, 1sa paBHBIX YHCAa ¢ NPOGENOM
MEXAY HUMU');
read (a, b);
if a = b then

writeline ('Cnacuto’);

else

writeline ('[lBa uncaa aoMmKHbL ObiTh PABHbI ');
end.

Tenepb paccMOTpUM Hauasa npozpammuposanus é cpede Typoo lac-
Kans.

HAas 3anycka cncTeMbl HYXXKHO LUETKHYTh MBIIIbIO Ha sipabike BPascal
Ha paboueM crone (B — abpesuatypa dupmbl Borland) van HabpaTh Ko-
manay, Hanpumep: DATPA\TURBO.

N3o6paxeHne OCHOBHOTO OKHa TIpOrpaMMHONi OOONOUKM CM. Ha
puc. 12. MnrerpupoBaHHas cpeia NporpaMMUpOBAHUS BKJIIIOYAET: KOM-
NWISTOP, PENaKTOp CBsi3ei, CPEACTBA OTJAAKH, OOECHEYNBAIOILNE 0~
HYIO TIPOBEPKY NMEPEMEHHBIX, TaHHbBIX U BblpaXeHWUi. OCHOBHbIE CBEIEC-
HUSI O cpene cM. B Teme 1.4,

Puc. 12
Pabouue uncmpymenmst OKHA, B KOTOPOM BBITTIONIHAETCS HPOrPAMMH--
poOBaHHE, MMCIOT CAEAYIOUIUE 3JIEMECHTHI: BCC NYHKTbI IVIABHOTO MCHIO,
pacKpbiBatoMecst NOAMEHIO, MUKTOIPaAMMbl; MCHIO B HUXKHEU 4actu

OKHa. DNIeMEHThI AMaNOTOBOI Cpe/ibl: MEHIO, OKHA, 03I
[Uia yupaBieHHsi Cpedoi nporpaMMMPOBAaHHUsI HCMOIL3YIOTCS Cle-
AVIoWre DYHKUUOHAABHBIE KAABUUIU B BEPXHCM PSIAY KJIABUATYPhI:
F1 — OTKpBIBAET 3KpaH CripaBoyHoil uHpopmMalmy;
F2 — coxpansieTr daits, coznaHHbIM B aKTUBHOM OKHE PEUaKTopa,
F3 — otkpblBaet daitn;
F4 — BbinosiHsieT hparMeHT nporpaMMbl OT MOACBCUEHHON CTPOKM

110 KYpCOpa;
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F5 — packpblBaeT akTMBHOE OKHO Ha MONHBIM 3KPaH WM BO3Bpa-
L1aeT ero K MCXOAHOMY pa3Mepy;

F6 — nepexon K cienyoleMy OTKpbITOMY OKHY (I1OCae10BaTe 1bHAs
CMEHa OKOH);

F7 — BBUIONHAET OAHY CTPOKY IMPOrPAMMBI C 38XO0/I0M BHYTPb MpO-
ueayp;

F8 — puimonnser 0aHy cTPOKy NporpamMmsel 6€3 BbI30BA MPOLIEAYD;

F9 — xoMmuiaupyer nporpammy;

F10 — nepexon K BbIOOPY M3 ITITABHOTO MEHIO.

JeAcTBUS 3THX KIaBMIL MOXHO 3aMEHUTh KOMOMHALIMAMU C KJIaBH-
wamu -Alt (ot Alternative — pononHutensHsiii), Ctrl (or Control —
ynpasneHue) u Shift (capur). lanee mpuBOAATCS Ha3HAYeHHUE HECKOIb-
KUX KOMOMHALMI KJIaBUUI: :

Alt+F9 — BBIMONHUTL MPOrOH MPOTrPaMMbl, KOMITHWJIMPOBATb TIPO-
rpaMMy, HAXOHALLYIOCS B PEIAKTOPE, 3arpy3uTh €€ B ONEpPAaTUBHYIO MNa-
MSATb U BbINOJHMWTb, MOCJIE YEro BEPHYTHCS B CPELy MPOrpaMMUPOBAHMS,

Alt+F5 — cMEHMTb OKHO penakTopa Ha OKHO BBIBOJA pe3YJILTATOB
paboThl NPOrpamMmmbI;

Ctrl+F5 — u3MeHUTDb NOJOXEHUE U pasMepbl AKTUBHOIO OKHA,

Ctrl+F9 — mporox mporpaMmbl;

Shift+F1 — BbIGOp CIpaBKM M3 CIIMCKA COOBIUEHMUIA,

Ctrl+F1 — cnpaBka 0 HYXHO# CTAHIAPTHOM Mpoleaype;

Alt+F1 — noayveHue npeablayileii CripaBKH.

Cospanue nporpamm B cpene Typ6o [lackanb ocywectsnsercst B
OKHE TEKCTOBOI'O PEJAKTOpA Cpellbl MPOrpaMMHMPOBAHUS B COOTBETCTBHUM
C pa3paboTaHHBIM AJITOPUTMOM. B OKHE co3paeTcst, OTKpbIBaeTCH, peaak-
THUPYETCSl TEKCT NMPOrPaMMbl, OHA 3aMYCKAETCS HA BHIIOJIHEHHE.

Cocmaenenue npozpammst OCyUIECTBISIIOT HaOOPOM KOHCTAHT, mepe-
MEHHBIX, OTEPATOPOB M T. A., KAK NIPABHJIO, YKA3bIBAsl UX B ONpPEAENEeHHOM
ANrOPUTMOM TMOCAEAOBATEALHOCTH. 3HAUMMbIE MUHUMAabHbIE €AMHULIb]
TEKCTa B MporpamMme Ha s3bike [lackasnp npencTaBasnioTcst cneuuaibHbIMU
CHMMBOJIaMM, 3ape3epPBUPOBAHHBIMH CJOBAMU, MAEHTU(HKATOpAMH, MeT-
KaMH, YUCJaMK U CTPOKOBBIMH KOHCTAHTAMM.

IIpumep. 3anucatb B OKHe penakTopa TeKCT MporpaMMbl, B pe3ysib-
TaTe BBLIMOMHEHWS KOTOPO#M, Bbl XOTHTE MOJYYHUTb YACTHOE OT HEICHUS
ZBYX BBOAMMbIX YUCEJL.

Program Delenie
var
x1, x2, y: real;
begin
writeln ('BsenuTte uncno x1');
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readln (x1);

writeln ('Brenurte uncio x2');

readln (x2);

y: =x1/x2;

writeln ('PesynbraT Aenenus x1/x2=", y);
end.

B KOHLie KaX0il CTPOKK peaakTOp BCTaBJsIeT HEBHAMMBIN TSl I/1a3a
Ha 3KpaHe CMMBOJI-Pa3feNnTelb. DTOT CUMBOJ BCTABJISIETCSE «BBOLOM» H
cTupaercs «3aboem» wiu Del. C noMolubio BCTaBKKM M CTUPAHUS 'MOXHO
pa3pe3aTh U CKJIEHUTb CTPOKH. _

HopmanbHbiit pexum paGoTbl — BcTaBka. CMeHa pexumoB — Ins
(BCTaBKa).

HamnucaB TeKCT MporpaMMbl, ero CleAyeT COXpaHUTb B (aitae ¢ opu-
TMHaIbHBIM UMEHEM W C NOMOLLbI0O KOMaHAbl Run 3anycTuTh Ha BLINOJI-
HeHue. [lpu obHapyXeHMH oWIMOOK cAeAyeT BbIMOAHUTL OTJIAAKY Npo-
rpaMMbl, UCMOJIL3Ys KoMaHabl MeHI0 Debug.

KontponsHblie BONPOChL!

Yro Takoe CTpyKTypHOEe NMporpammuposaHme?

Kakue Tmrnbl ganHbix Mcnonb3ytoTces B azeike MNackans?

Kakue oneparopb! s3bika lMackanb Bbl 3H3eTe, Ha30BUTE MX HasHadeHue?
Kakosbl oCHOBHbIe KOHCTPYKUMK A3bika Mackans? :

. Kakosbt ocHoBHbie cocTaenstowme cpefbl nporpammuposanus Typ6o lMa-
crane?

nhawN =

3.2. MporpaMMHpoOBaHHEe NIMHEMHDbIX 3afay
B cpepae Turbo Pascal

B nporpamme NMHEHHON CTPYKTypbl BCE ACUCTBHUA 3aMMUChIBAIOTCH
CTPOro NOC/IEAOBATENLHO, ONHO 3a NPYrMM B COOTBETCTBMMU C pa3pado-
TAHHBIM JUHEHHBIM AITOPUTMOM.

Cocmaenenue npozpammbsl AUHEHHOU CMPYKMYypsl OCYILECTBASIOT ONU-
CaHMEM NepeMEHHbBIX, KOHCTAHT, a TakxXe HabopoM MocienoBaTeNbHO 3a-
MHMCAHHbIX KOMaHI.

B teme 1.2 ykasbiBanuch 3Tanbl pa3paboTku nporpammbl. PaccMoT-
PUM MIPUMEPbI CO3AHWUSA HPOZPaAMM AUHEUHOU cmpyKkmypsl B COOTBETCTBUMN
CO CNEAYIOIMMHM 3Tanamu:

e [OCTAHOBKA 3a/1a4Mu;

e onpeneneHue METONA PELIEHMUS;
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‘cocTap/eHue cleHapusl paboTsl ¢ DBM;
pa3paboTKa anropuTMa;

MepeBod arOpuT™Ma B IPOrpaMMmy;

BBOJ ¥ TECTUPOBAHME MPOTPAMMBI;
AHATKU3 MOJYYEHHBIX PE3Y/ILTAaTOB.

3anaua.

1. Ilocmanoska (ycaosue) 3adauu.
Boiuucauth o6beM NUpamMuibl, OCHOBAHUEM KOTOPOMN SIBISETCS Tpe-
YTONBbHUK.

2. Memood pewenus.
Jns BblUKCIEHHUS HCIIONB30BaTh popmyay [epoHa:

S =p(p-a)p-b)(p-c) — nrowans ocHoBaHms,

rae p=(a+b+c)/2.
O6bem nupamunbl V= 1/3sh, rne h— BricorTa.

IIporpamMMupoBaHue cledyeT HaYMHaTh CO CLEeHapus — Onpeaene-
HUs TUMA MEPEMEHHBIX, MX Da3psOHOCTH, NMOpsAAKAa BBOAA, BbhIBOAA pe-
3yJIbTATA.

3. Cyenapuii.

a) no ¢dopmysie I'epona cocTaBum NPONOPUMIO ISl BBIYMCAEHMA
IOl TPEYTOIbHUKA 4Yepe3 €ro CTOPOHbI (a, b, ¢) U NMONyCyMMy p =
=(a+ b+ c¢)/2. A HaXOXIEHWA TIOTYCYMMBbl CTOPOH UCMONBL30BAThL I16-
PEMEHHYIO p, ILIOLIAIM OCHOBAaHMUS — IEPEMEHHYI0 S, o6bema nupamu-
Ipl — nepeMeHHyo V. Jlasl CTOPOH UCIIONB30BATh UMEHA NMEPEMEHHDBIX 4,
b, ¢, BbicOTBI — /. Bce nepeMeHHbIe BELIECTBEHHOTO TUIIA;

0) 3anucarb aNrOpuTM DEIUEHHUS 3a1auy B BUAE BJOK-CXeMbL;

B) PE3yjbTAT PEILiCHMs 33/a4M BbIBECTH HA 3KpaH.

4. A/Ieopth (puc. 13).
5. Ipoepamma.

Program Piramida (INPUT, OUTPUT);,
var : a, b,c, h, p, S, V. real;
begin
read (a, b,c,h);
p:=(a+b+c)/2;
S:=sqrt (p*(p-a)*(p-b)*(p-¢));
V:=S*h/3;
writeln ('O6bem mupamMuas V="V)
end. ‘
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S =V(p*(p-a)(p-b)(p-c)
v

V = S*(hi3)

Puc. 13

6. Pesyabmam evtnoanenus npoepammbi.

3anycTuTh MPOrpaMMy Ha BbINOJIHEHHE C MOMOLWIBIO CUCTEMHOM
komaHabl RUN. HcnpaButh OUIMOKK, T. €. BBIMIOJHMTbL OTAAAKY MNpoO-
rpaMMbl.

BBecTH 3HaueHUsA CTOPOH M BHICOThI TpeyrojibHUKA: a, b, ¢, h.

Bson: uethipexaHauHble YKcaa (2 3HaKa rnochie 3ansroi).

OrBeT Ha 3KpaHe: O0beM nupaMuapl V= (YETbIPEX3HAYHOE YKCIO,
2 3HakKa Iocie 3amsiTon).

OcolOblit MHTepec NpeacTapasieT padota ¢ rpaduKoii.

3anauva.

1. [Tocmanoeka (ycaosue) 3adaqu.
CoctaButh NporpaMmMy prMcoBaHms KOHODETH.

2. Memod pewenus.

ITporpammMupoBarue ciaenyer HAuYMHATD CO CLEHAapusi — PUCYHKa
Ha OyMare B KJI€TOYKY. PUCYHOK ciaeayeT cHabGaAMTb CUCTEMOH KOOpAM-
HaT, PacrojoXeHHOH Tak Xe, Kak Ha dkpaHe DBM, 3anasas Koopau-
HaThbl X, Y. :
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3.Cyenapuii pucyHka.

40,60 70,60 140,60 170,60

40,90 70,90 140,90 170,90

3anucarb AJITOPUTM PUCOBAHUA KAPTHHKM.

4. Aneopumm uzobpasxcenusn Kougpemeol.
AJIT KoHdeTa
Hau
npsimoyrofibHuK (70,60 — 140,90)
nuHusa (40,90 — 70,60)
nuHua (40,60 — 70,90)
nuHua (140,60 — 170,90)
nunus (140,90 — 170,60)
anuus (40,60 — 40,90)
avHus (170,60 — 170,90)
Kon

5. Ilpoepamma pucoeanus Kowgpemet.

PROGRAM KONFETA,;

BEGIN

Uses Graph;
SETLINESTYLE (4,4,1);

{noaxntoueHue rpadUUECKOro MOAYJist}
{4 — cTHUAb NMHUK, 4— oBpaseL cTUs}
{1 — ToNWMHA TMHUM HOpMaIIbHasI}
RECTANGLE(70,60, 140,90); {
LINE(40,90, 70,60); {

pUCOBAHME TIPIMOYTIOJIbHUKA}
PUCOBaHHME JUHUN}
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KoHTponbHbIe BONPOCHI

KakoBb! aTans! peweHus 3aaady Ha DBM?

Y10 Takoe NPOrpamma NMHeHHON CTPYKTYpbI?
. Yto Takoe meTop pelueHus 3apaqm?

. Y7o Takoe cueHapmi !

. Y10 Takoe oTnaaka nporpammbt?

wn bW N =

3.3. NMporpaMmMHpoBaHHe 3aAa4 Pa3BeTBASIOWENCH
cTrpykrypsl 8 cpefe Turbo Pascal

Cocmasnenue RpoPamMMsl pa3eemeasIoesics cmpyKxmypsl OCyLECTB-
JINOT C MOMOILLBIO ONEPATOpOB ycioBHi U Bbibopa. [leilcTBus B Mpo-
rpaMMe 3aMUChIBAIOTCS B 3aBUCHMMOCTM OT BBIMONHEHUA (HEBBIMOJHE-
HUs) HEKOTOPOTO YCAOBHSI B COOTBETCTBMH C pa3pabOTaHHBIM aNrOpUT-
MOM BETBJEHMSL.

B cTpykTypy BETBAEHHUsI BXOASIT CNyXeOHbie cnopa: ecau, mo, uHaue,
M OHa MOXeET uMeTh BuUa 1, 2 uau 3.

1) ecau ycnoBue (JIOTMUECKOE BbIPAXEHUE) 1) if ycnosue
mo neHcteue [ then onepartop
ace end;

2) ecau ycaoBue (JIOTMUECKOC BbIPAKEHUE) 2) if ycnosue
mo neiictue | (onMH U Gostee orepaTopos) then onepatop |
unaye JIcicTsue 2 (onnH 1 Gosiee onepaTopos) else oneparop 2
gce (O3HAYALT KOHEIl CTPYKTYPDI) end;

3) Jlnst cOXHBIX BETBIEHUH 3TU ONEpaTopbl MOTYT ObITb 6A0MCEHHb!~
MU, T. €. UMEThb CJICAYIOLLYIO CTPYKTYPY:

LINE (40,60, 70,90);

LINE (140,90, 170,60),

LINE (40,60, 40,90);

LINE (170,60, 170,90)
END.

6. Pesyabmam evinonnenus npozpammvi: PUCYHOK HAa IKpaHe.

ecau yenosue |
mo neicrere |
unaye

ecau yenonue 2
mo neicrene 2
ecau yCaoBue n
mo NeHCTBUE N

6ce (03HA4YACT KOHEI CTPYKTYpbl)

3) if ycnosue |
then oneparop |
else

if ycnosue 2
then onepatop 2
if ycnoBue n
then onepatop n
end;



92 Iraea 3. Ipunyune: cmpykmypro2zo npozpammupoéatus. ..

[lpu xonuyecTBe yCAOBMIA Oosblle IOBYX YIOOHO [10JIb30BAThCH
CTPYKTYPOU 6bi60p, KOTOpAst UMEET CAEAYIOUIUA BUI:

6b100p U3 case BbipaxeHue of

CMNUCOK KOHCTAaHT |: AehcTBUE | CIIMCOK KOHCTaHT 1: onepartop 1;

CTMUCOK KOHCTAHT Nn: AeUCTBME N CITMCOK KOHCTAHT n: oneparop n;

ace end;

Ipumep nporpammel ¢ onepatopom Bbibopa cM. B Teme 1.3,

Co3zzaHKe mporpamM Ha si3bIKE OCYILECTBJISIETCS B OKHE peaakTopa
Cpelbl MpPOrpaMMUPOBAHUS B COOTBETCTBMU C pa3paboTaHHBIM anro-
PUTMOM.

Hanee npusedeH NPUMEP CO3NAHUS HPOSPAMMbL C YCAOGUAMU B COOT-
BETCTBUU C BbIIUEYKA3AHHbLIMU 3TallaMH.

3amzava. HaiiTu Gonblliee M3 ABYX YUCEN.

1. Hocmanosra 3adauu.
HaxoxneHye GoAbIIEr0 U3 ABYX YHCES.

2. Memod peuwenus.

[IporpaMMUpoBaHUe CleayeT HauMHaTh CO CLIEHApUsI — Oonpenese-
HUSL 4MCa BAPUAHTOB PelUeHMUs 3a/auM, TUIA TICPEMEHHBIX, WX Da3psii-
HOCTH, MOPsiIKa BBOAA, BbIBOAA pe3ybTaTa.

3. Cuenapuii.

a) HAMETUThL B2 BAapUMaHTa HAXOXIAEHMUs GOJIbLIEr0 M3 BELLEeCTBEH-
HBIX YKCEJI C IBYMSI NECSTUUYHBIMYU 3HAKAMM;

6) 3anMcarh AIrOPUTMbl HAXOXIAEHUS OOJIbIIEro U3 ABYX YMCEN Ha
ANTOPUTMHUYECKOM YUEOHOM SI3bIKE;

B) Harucarb nporpammy. BbIFOJHUTL W BBIBECTU PE3YJBTAT pellie-
HUs1 3a0auM Ha DBM.

4. Aneopumm.

AJIT Tepselit criocod (apr. el a,b, pe3. Beil.)
HAY
sBBOI ('BBenure neppoe yucso:', a)
soa ({'Beeaure BTOpOE uucio:’, b)
echi a>b
TO b:=a
BbiBOA ('Oonbliee’, b)
BCE
KOH
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AJIT Bropoii ciocof (apr. Beul. a,b, pe3. Beul. m)
HAY

BbiBOA (1Ba uMcaa')

BBOA (a,b)

ecnu a>b

TO Mm:=a

nHaye (m:=b)

BCE
BbiBoa ("Gonbluee”, m)
KOH

5. Mpoepamma (ana BToporo cnocoba).

Program Vtorspos;
var
a, b, m: real;
begin
writeline (‘1pa umcina’);
read (a);
read (b);
if a>b then
m:=a
else
m:=b
writeline ('bonbuniee =', m);
end;
end.

KoHTponbHble BONpoOChI

Yto TaKkoe nporpamma passeTsnarowencs CTpyKTypbl?
Kakosbl dpyHkumn onepatopa if ... then?

Korna ucnonsayercs onepatopa if ... then ... else?
Korpa ucnonbsyroTcs BRoXeHHble onepatopsi?
KakoBo HazHadeHne onepatopa case?

Wb W -

3.4. MporpaMm MMpPOBaHKE 3afaY4 LUMKNHMYECKOH CTPYKTYpPbI
B cpepe Turbo Pascal

Ha rnpakTmnke uacTo BO3HMKaeT HeoOXOAMMOCTb MOBTOPHUTHL OMpene-
JIeHHble NECHCTBUS HecKonbKo pas. [locneaoBare bHOCTb AeMCTBHI MHO-
FOKPATHO NOBTOPSIOLMXCS . HA3LIBAETCS YUKAOM. 3aruch anropuTMOB
WUKAUYeCKOU cmpykmypbl TpUBEAEeHa Ha puc. 0.
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Cocmasnenue npoepammol YUKAUMECKOU CMPYKMYpsi OCYILECTBASIOT C
MOMOLLBIO KOMaH[l A3blKa NPOrpaMMHUPOBAHUsI B OKHE PENAaKTOpa Cpelbl
MPOTPaMMHUPOBAHUSI B COOTBETCTBUHU C PaspabOTaHHbIM &JITOPUTMOM.

Ans npeacraefeHuss unkiaoB B Pascal-mporpammax MMeroTCs TpM
TUMAa CTaHAAPTHBIX ONEPATOPOB: LMK C NMApaMeTpoOM, LMK C TIPEAYCO-
BUEM W LIMKJI C MOCTYCJOBHEM.

Llukast ¢ napamempom MCIOAL3YIOTCA, €CAW KaKue-TnOo NEHCTBUS
HYXXHO BBIUOJHHUTh OMNpeAeeHHOe YMCI0 pa3. Mexiay HayanoM. U KOH-
LOM LIMKJIa 3aKJII0YaloTcA AeHCTBHS, BBIMOJHSIOLIMECS HYXHOE: YMCI0
pa3. Tlocae ciayxebHOro ciosa «1iss» CTOUT MapaMeTp (CUCTUMK) LUKIA
C YKa3aHHMEM €ro HavyajJbHOro MU KOHEYHOTo 3Ha4eHMsi M LaroM M3me-
HEHHS.

CDopMa 3alKrcHv LIMKMIa € rnapaMeTpoM ciaeayromas:

for napamerp: = Hauajo to xoHel do onepaTtop (NpH Bo3pacTaHMM
rmapaMeTpa ¢ arom l);

for napamerp: = Hayano downto koHeu do oneparop (npu yObIBaHUM
rnapaMeTpa ¢ warom —1),

rae:

napamemp — 4YUCJIOBas NepeMeHHas;

Ha4ano — HavyajlbHOE 3HauyeHWe NapameTpa;

KOHey — KOHEYHOE 3HaueHUe NapameTpa;

uige — BEJAMUMHA MU3MEHEHMs 3HAUEHUS cHemuuKa.

Huxe npuseieH npumep CO3AaHUS alrOPUTMA WU MPOrPaMMbl, WMe-
IOLUEN 1IMKI C NapamMeTPOM.

3axava. BriBecT Ha 2KpaH 5 pas Bauie UMs.

ANT
HAY uen k 'k — mapametp umksia
Hu st k ot | mo S
BbIBOA ("UMs")
KU
KOH

Program Imja;
const a:='AnexcaHup’;
var K:=integer;

begin
fork=1to 5 do
writeln (‘Moe umst', a:9);
end;

end.
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PaccMoTpuM ripUMep. nO3TanHOTroO CO3/MaHUsl MPOrpaMMbl LIMKIIHYE-
CKOM CTPYKTYDBbI.

3anpaua.

1. [Tocmaroexa 3adauu.
BBecTH 3HAUEHMS YEThIpEX YUCEN Y HANTH UX CYMMY.

© 2. Memod pewenus.
[lporpamMupoBaHue cneayeT HauMHaTh CO ClieHapusi — onpenene-
HMst BADMAHTA pelUeHUs 3a0a4M, TUMA ePEMEHHBIX, BUA LMKIIA, NOPs-
Ka BBO/A, BbIBOAA PE3yjbTaTa.

3. Cuenapuii.

a) A HaXOXAECHUS CYMMbl MCNOJIbL30BaTh NMEPEMEHHYIO §, Hadanb-
HOe 3HaueHue KOTopoi pasHO (. JIns BBEACHHOrO YMC/Ia MCIOJb30BaTh
nepemeHHyto a. IlepemeHHoi i 0003HaUUTHL NapaMeTp (CUETYMK) LKA,

6) 3anucaTh aNroOpuUTM HAXOXAEHMSI CYMMbl 4E€ThIPEX YMCea Ha yuel-
HOM AJITOPUTMHUYECKOM SI3bIKE;

B) HanucaThL Nporpammy. BhINONHUTE M BBIBECTH pe3yabTaT pelle-
HMsI 3aaa41 Ha DBM.

4. Anzopumm.

AJIT CymMa umcen (apr. nen. a, pes. nei. s)
HAY uen i
§:=0
HuL s i ot 1 oo 4
BbiBoa ('BBecTu yucio')
BBOJL (&)
s:= s+a
KU
BbIBOL (S)
KOH

5. [poepamma HaxoncoeHus cymmol Yemoipex uucea.

Program S4;

var

a, i, s integer;

begin
s: = 0; {oObsIBiEHME HAUalIbHOIO 3HAUYEHNUS NMepeMeHHOoM}
writeline ('Bseaure uucna');

for i=1 to 4 {Hauao umkKna ¢ warom =1}
readln (a);
s = sta,;
writeln (‘'CyMma 3Tux umncen =', s)
end;

end.
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Pe3ysomam BHITIONHEHWUS NMPOrpaMMbl, Oyner, HANpUMeEp, Cieayo-

LMt :
Beeaute moboe uycno: 10
BeenuTe moboe wucno: 5
Beeaute nwoboe vucno: 20
Beenute mo0boe yucno: 7
Cymma s1ux umncen = 42

15t 0603HaYEHMs UMIUIOB MO YCIOBHIO MCIONBL3YIOTCS LMK € TIpe-
AYCIOBMEM M LIMKJII C FTIOCTYC/IOBHEM.

Huka ¢ npedycaosuem — 3TO NMOBTOPEHKE AEHCTBUN C NPEABAPUTENb-
HOW nposepkoit. Bo MHOTMX 3agavax ciAelyeT BHayane MPOBEPUTH, MOX-
HO JIM BBINIOJHUTE LUKKJ A2)XE B MEPBbIA pas.

Lluxa ¢ npedyciosuem UMEET cieaylowMin popmMar 3anmncu:

while ycnosue (oruueckoe BohipaxeHne) do onepaTopbi
Ha anropuTMU4eckoM s3blKe 3Ta CTPYKTypa UMEeT BUI

Hi "HAYAI0 LIMKJIa

ROKQ '3aTINCh YCJTOBUSI TIPOJOJIKEHUS! LIMKJIA
meao yuKaa 'orepaTopbl

KY 'KOHel uukia

Ja Het

y = 1/x
v

——b-/_ Boieog y ;
A
Koney

Puc. 14
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[locnenoBaTeIbHOCTb NEHCTBUIA, 3aKIIOUEHHBIX MEXAY HayaloM W
KOHLIOM LIMKJIA, HAa3blBACTCH MeAOM YUKAA W BbINOJIHAETCS, €CJ/IN YCIOBME
UMKJIA HCTHHHO.

[IpuBeaemM npuMep anropuTMa M MporpamMMbl, UMEIOHIEH LMKJI C
npeaycirosuem (puc. 14).

3apava. Bpruvcnsatb o6paTHYI0 BENMYMHY BBEAEHHOrO MO 3ampocy
4yucaa A0 Tex nop, Nnoka He Oynet BeeneH 0, nocne 3TOoro AOJXeH ObITb
BblIAH pe3yabTart.

Program Obratn;

var

X, y: real;

begin
writeline ('Bsennrte npon3BoAbHOE 11€0€ YUCNO');
read (x);

while x<>0 do; {0 kak nepBoe UMCAO BBOAUTH HEJNb3s,
{T. K. HUKaKOe YUCNIO HeNb3s}

{menutn Ha 0}
begin
y=1/x;
writeln ('O6paTtHast BennunHa =, y:4:2);
writeline (‘BeauTe npon3BosibHOE LICN0E YHCHO');
read (x);
end;
writeln ("Ha Hynb DennTh Henb3sn);
end.

Lluka ¢ nocmycaosuem — 3TO MHOTOKPaTHOE MOBTOPEHME AEHCTBUMN
(onepaTopoB) A0 TeX NOp, NMNoKa He OydeT BBEAEHO YC/IOBUE.
Huka ¢ nocmycaoguem umeet cneayowmii popmar sanucu:

repeat NMocAenoBaTeIbHOCTh ONEPaTOpoB until 10rHYecKoe BhipaXKeHne
Ha anroputMHueckoM si3blKe 3Ta CTPYKTYpa UMEET BHI!

My 'HAYaNo uMKiIa

noemopanme 00 mex nop '3aNUchb YCNOBHS MPOAODKEHUST LIUKIIA
meno yukaa onepaTopbl

noka

Ky 'KOHELl LMK

[MpuBeneM mpuMep airopuTMa M NpPOrpaMMbl, MMEIOWEN LIMKI C
noCTycnoBueM (puc. 15).

4- 10560 TBo3a€Ba
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—y 7

MoeTopATh
S=8s+X
Lo Tex nop,
noka x<>0
i Buigog s ;

y

Konew

Puc. 15

3apaya. 3anpaluMBarh Leable YUCIa, UX CYMMUPOBATb U BbIBOAMUTH
CYMMBI Ha 3KpaH J0 TeX Nop, Noka He OyaeT BBeaeH 0.

Program S_post;
var
X, s integer;
begin
s: = 0, {oObsABNEHME HAYATBHOIO 3HAYEHMs TIePEeMEHHOM}
repeat
writeline ('Beenute yucna wis cyMMupoBaHus (ecnu
BeecTH O — KOHel)');
read (x);
st = st+x;
until x:=0;
writeln (‘'Cymma =, s) -
end.

PaccMoTpHM ellie ITpMMep NOSTAITHOIO CO3[aHMS MPOrpaMMbl LIMK-
JIMUECKON CTPYKTYPHI.

3amava. Beoante uMeHa mepcoHaxed ckasku «Perka» mo Tex nop,
NOKa OHM He BbITallaT Penky.

1. [Tocmanoska 3adaqu.
BpecTy 3nayeHus aeiicTBMit U HANTH CyMMY AeHCTBHH, yepe3 KOTO-
pble BbiTawar Penky.

2. Memod pewenus. «

IporpaMMMpoOBaHue CleoyeT HAUuMHATL CO CLEHapus — Ompenene-
HWsl BapMAHTa PElIeHUs 3a0aud, TUMA NePEMEHHBIX, BUIa UMKIIA, MOPS-
Ka BBOJa, BBIBONA PE3yJlbTaTa.

3. Cyenapud.

a) AN HaXOXAEHUS] CyMMbl HCITONB30BaTh IIEPEMEHHYIO S, Hayalb-
HOE 3HauYeHHUe KOTOpoi# paBHO 0. [1151 HAUMEHOBaHUS OEWCTBUS UCIMOJb-
30BaTh NepeMeHHylo a. [lepeMeHHoI k 0603HAYMThL napameTp (CYUETYUK)
LUMKa;

6) 3anucaTh aAJIFOPUTM HAXOXAEHUS1 CYMMbl JICHCTBUI fipecoHaxei;

B) HanycaTh NporpamMmy. BbiNOJHMTL M BBIBECTH DE3YJLTAT pellie-
HUS 3a0ayyd Ha DBM. ;

0}

4. Ancopumm.

AJIT Penka (apruena, pe3uens)
HAY uen k; cuMmB s, a
5:=0
Hu s kot 1 oo 5
BbiBOA ("BBecTH Tekct")
nokaa<35
BoiBon ((KOT'O 77,
BBOJ (a)
s:= st+a
ecnn s <= 5 1o ki=k+1
BbiBon (‘TAHYT-NOTAHYT, BHITSRYTh HE MOIyT');
vHaye
BBIBOL (S)
BbIBOA(' TAHYT-NOTAHYT, BLITAHYIH Penky');
K1
KOH

5. Ilpoepamma Penka.

Program Repka;

var
k: integer;
s, a, b: char;

writeln (‘'Tlocanun nea penky. Boipocna penka Sonswas, npedonbiuasn.’)
writeln (* Jlen TAHET-NOTSHET — BbITAMTbL He MoxeT. [To3Ban...");
begin

repeat

writeln (KTO ?%);

readln (b);

writeln (KOT'O ?);
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“readln (a);
writeln. ("TSHYT-TIOTSHYT, BBITSIHYTb HE MOTYT');
until a:="MblKy";
writeln ('TSHYT-NOTAHYT, BBITSIHY U Penky');
.end,
end.

KoHTponbHbie BONPOCh!

“UTo TaKOE NPOrpamMma UMKNMUECKON CTPYKTYpPbI?

Kakosbl dyHkumum onepatopa for ... to ... do?

Kakosbl dpyHkumn onepatopa for ... downto ... do?

Hro TaKoe umkn ¢ npepycnoeuem M Kakosa chopma ero zanuck?
YTo TaKoe LMKN C NOCTYCNOBMEM 1 KAKOBa hOPMA €F0 3anMcH?

va W -

3.5. Delphi — cuctema nporpammupoBaHms 3agau
Ha si3bike Object Pascal

Delphi — onHa u3 nmonynapHeiX COBPEMEHHBIX CUCTEM AJist paspa-
60TKM Tporpamm, T. €. aBTOMaTU3UPOBAHHasl CHUCTeMa MpOTrpaMMUpPOBa-
Husl, pabotarowas Ha ruatgopme OC Windows. Delphi pazpabortaHa Ha
dupme «Borland» MccnenoBaTebeckoit rpyninoil nox pykosoactsoM Yaka
Asmxescku. Haspanue cucrembl npuayman . Topn, aas el MMsi apes-
HEerpeyeckoro ropoaa Jdenbdbl, rae HaxXonUA0Ch CBATUIMILIE Gora Myapo-
CTU W NOKPOBUTEJS] UCKYCCTB AINOJIOHA W XKPUL, KOTOPbIe W3PEKAH
npopoyectsa. Delphi npeacrapisier coGoil MOLIHOE MHCTPYMEHTANbHOE
BU3YaJIbHOE CPEACTBO, MO3BOJsIOLICE B HarsaHoU dopme moaennpo-
BaTb NIPEOMETHYIO 00J1aCTb, AHATM3UPOBATh 3TY MOJIE/b U pa3pabaTbiBaTh
MPOrPaMMHDBIE MPUJIOXEHHS B COOTBETCTBUM ¢ UHGOPMALIMOHHBIMM [10-
TpeGHOCTAMM MoJIb3oBaTeas. B cpene cucreMbl pa3zpaGoTaHbl MHOTOYUC-
JIEHHbIE NMPUIOKEHNS B PAa3NUYHbIX chepax HayKu, MPOM3BOACTBA U T. .

[Tporpammuposanue B cpeae Delphi ocyllecTBaseTcst Ha A3bIKe 06b-
eKTHoro nporpammuposalus Object Pascal (cM. rnasy «Mctopust pazsu-
THA NporpaMMmupoBaHust»). PazpaGoran ero H. BUpT coBmecTHO ¢ rpyn-
MOM CreuralncToB ¢upMbl «Apples. S3bIK SIBASIETCS 0OBEKTHO-OPUEH -
TUPOBAHHBIM ~ pacliMpeHueM sizbika [lackanb. Knaccwl  (Thmbl)
peanu3oBaHpl Kak paciuMpenue ctpyktypsl RECORD u moryt coaep-
XKaTb KAk NOMA JAHHLIX, TAK A NOAd METOROB. MeETONbI TakMe Xe, Kak
npoueaypsl uau ¢dyHkuuu Ilackans, onpeaensieMble M0 UMEHM KJacca.
Coo0lieHUs MOCHUIAIOTCSA € TOMOLLbLIO OOBIYHbLIX Pascal-koHCTpykuUMiA
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sl onpeaenenus nons. budnvoreka knaccos Object Pascal cocrasnsier
OCHOBY MHOTHX WHTErPUPOBAHHbBIX CUCTEM U1l Pa3paboTKU MPUKIIAILHbIX
NporpamMmm. ‘

IMpoexTs! B Delphi coctosT us ¢aitnos. MHorue U3 aTux $ainnos as-
TOMAaTHYECKM FeHepupyeT cama cucTema. BHellHUI Bua (MHTepdeiic)
co3paetcsa M3 Habopa cTaHAapTHBIX 31eMeHTOB. [Iporpammucry, a vaie
MPOCBELLEHHOMY MOJb30BATENI0, OCTAETCA TOJbKO HAMCaTh NMpPOrpaMMmy
IelcTBUI MMeloliimxces ai1eMeHTOB. B ocHoBe Delphi — texHonorus, no-
JyyuBlIas HasBaHue Two Ways Tools, T. e. npu pa3MelIeHHH WU U3Me-
HEHWM KOMIIOHEHTa B (POpPME COOTBETCTBYIOLUMI MPOTPpaMMHBIIA Koa Oy-
IET aBTOMATHMMECKM AOMOJHEH MM M3MEHEH, a MpY U3MCHEHUM [pO-
IrPaMMHOIO KOJIa KOMIIOHEHT B (JOPME MEHSIETCS.

Ecnn Turbo Pascal paGotaer B 3KpaHHOM TeKCToBoM pexume OC
DOS, to Delphi — B rpagpuueckomM pexume, kak OC Windows. OaHako
0OMbUIMHCTBO TIpOrpamMM, co3gaHHbix B cpede Turbo Pascal, MoxHO
anantuposarb B cpeay Delphi. KoMnoHeHThl (00BbEKTHI) FOTOBBIX NMpO-
rpamMm Delphi oyenb 3pheKTUBHO M yNOOHO MOXHO WCHObL30BatTh LISt
CO3MlaHHWsl BU3Ya/lbHbIX 000JI0UYEK MPOEKTOB. _

Delphi nopaepxuBaeT Bce OCHOBHBie rnipuembl paborsi B OC
Windows U UMEeT TakylO Xe€ CTPYKTYPY XpaHEeHUsl NporpaMM M JaHHbIX.
151 Kaxaoro npoekTa lesiecoo6pa3HO Co3aaTh CBOIO OTAENbHYIO Malky,
a BCe BallM I1poeKThl cobparb B omHy oOwylo. Hanpumep, D:\Pap\
Projectl, D:\Pap\Project2, D:\Pap\Project3.

BrizgaB rnporpammy Delphi32.exe, MOXHO YBUIETb BHELIHWH BHI
MHCTpYMeEHTaNbHOM cpenbl (puc. 16).

B ocHOBHOM OKHE MMEIOTCS: [JIABHOE MEHIO, MaHeJb UHCTPYMEHTOB
(ropsiuMx KHOTOK), NaHelb U MaJIUTPhl KOMIIOHEHTOB; OKHO MHCIIEKTOpa
00BEKTOB; OKHO (DOPMbI MPOEKTa M OKHO MOAYJISA NPOrpaMMKpOBaHHS.

B caMoii BepxHeit cTpoke dKpaHa naH 3arofosok Delphi — Projectl,
rae oTobpaxatoTcsi 3aroJIoBKUM NPOEKTOB.

BeruiblBalollle Ha 3KpaHe HaAnMCH-TIOACKA3KM MO3BOJSAIOT BbICTPO
03HAKOMHTCS C;

e GYHKUMAMM TNaBHOro MeHio cpeabl Delphi, B ToM uucie ¢

ImageEditor (penakrop uzobpaxeHu#t) u3 noamero Tools rnas-
HOFO MEHIO, 3TOT MHCTPYMEHT MOXOX Ha rpadryeckKUil peaakrop
Paint, uMeOLLKICS Cpeau CTaHAAPTHLIX MPOTrpamm;

e paboTOW rOpSIYUX KHOMOK (MHCTPYMEHTOB), PacHOJOXEHHbIX B

[lBa psiaa, B BUJE NMUKTOrpaMM CJieBa MOA TJ1JaBHbIM MEHIO;

® MaHeJbl BKIAAOK M MAJUTPON MX KOMMNOHEHT, pacHONOXEHHBIX

crnpaBa noll IriIaBHbIM MEHIO;

e csoiictBamMu (Properties) u cobuitusimu (Events) KMucnexkrtopa

00bekTOB ( Object Inspector);
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Crpoka 3aronoska CTpoka MeHIo

¢ Manenu UHCTPYMEHTOB Naxens BkNAAOK U nanuTpbl UX KOMNOHEHTOB

WHcnexTop o6bekToB OkHo chopMbl NpoekTa OkHo moayns
NporpaMMupoBaHus

Puc. 16

e ¢dopmoit npoexkta (Forml) W MOAYTIEM MPOIPAMMHUDPOBAHMS
(Unit1.pas).

Topauue knonky — xpatkas hopMa QYHKLHH MEHIO.

[Tanenb KOMIOHEHT COAEPXUT BKJIAAKM, [TPU aKTUBM3aLUM KOTOPbIX
OTKDPBIBAETCA MaHE/Ib 3HAUKOB C YKa3aHUEM MX 3HAYEHMI — TOTOBBLIX Ie-
Tajed Ui KOHCTPYUPOBaHUS MpPOEKTA.

B neBoif 4acTH 3KpaHa HaxOAMUTCS OKHO MHCIMEKTOpa OOLEKTOB —
Object Inspector. ViHoraa ero HasbiBalOT MacnopT Wik Jocke. B neBoit
4YacTU HAXOAATCH Ha3aHWs nosell, a B NpaBoil 0TOOpaxaloTcs CBoOICTBA
06beKTOB ¥ cobbThs. CBolicTBa 0TOGpaXaioT HHGOPMALIMIO O TEKYILEM
06beKTe B OKHE (OpMbl. MOXHO M3MeHATb 3TH CBO¥icTBa. COBLITHS OMN-
pelrensioT AeHCTBHs1, KOTOpble OOBEKT JOKEH BbIMOJIHATDb, €CIH NMPOUC-
XOOAT omnpencjeHHbie coObiTus ¢ ob6bekTOM. B MHcnekrope 06bLeKTOB
3a0a10TCA U MCIPaBASAIOTCS BaXKHbl€ XapaKTEPUCTUKU OOBEKTA, UMSL KO-
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TOpOro HaxoaMmtcs B 3aronoke. Hanpumep, Haitns B MHcnekTope 00b-
€KTOB COOTBETCTBYIOLUME MOASI, MOXHO 3anath B noje Caption (3arono-
BOK) BMecTO Form1— cBo#i 3aroyioBok npoekta, B nojie Width — mmpu-
Hy dopmsbl, B none Height — BbicoTy ¢dopmbl, B nose Font — wpudr
n T. 1. Ho 3aronoBok ¢opMbl U €€ UMsI HE OIHO U TO Xe. YTOoOkb! 3arono-
BOK OCTaJICS1, €T0 HYXHO 3a1aTh Takke B nojne Name (Mmsa).

OkHo (hopmbl TPOEKTA MOXET 3aHUMATh GONBLLIYIO YACTh IKpaHa, pas-
Mepbl OKOH MOXHO MeHsiTb. B dopme (nmepBoHayanbHOe HazBaHME —
Form1) KOHCTPYUpPYIOT MpoekThl. Bce ajieMEHTHI yITpaBJieH|s pa3MellaloT
B 3TOM OKHe, fepeMeluasi U MeHsis UX pasMmepbl. To, YTO NPOEKTUPYIOT B
dopMe, oueHb MOXOXEe Ha TO, YTO MOJy4YaloT B pe3yJabTaTe BbIIOJIHEHHUS
nporpamMmbl. PeanbHas nporpamMma MOXET COLEPXATb HECKOJbKO (GopM.

Y1o6Bl IOKA3aTh HYXKHYIO (OPMY Ha dKpaHe, cieayet aubo Buibpath
B MeHI0 komaHay View (IIpocMOTp) M. Janee B OTKPBIBILEMCS CIUCKE
¢dopM HaAWTHU HYXHbII 3arojloBOK, JMOO Ha MaHeNM ObICTPBIX KHOIOK
BbIOpaTh NUKTOrpamMMy npocmotpa ¢gopm (View Form).

Oxno Mmodyas npozpammupogarus Unit] 1onyyalor, 3akpblB OKHO
dopMbl, a 3aTeM BOCCTAHOBUB €r0. DTO OKHO BCeraa HaxOAWIOCh Ha 3K-
paHe, HO ObiIO He AaKTMBHO, KaK Obl «CMpATAHO» 3a OKHOM (HOpMbI.
OKHO MOAYNA COAEPXHUT PENAKTOP, B KOTOPOM 3aMUCbIBAlOT MCXOAHBII
TeKCT nporpammbl s Delphi-npunoxeHus. IlepBoHauyalbHO OHO CO-
JIEPXKUT OHY CTPAHULLY, XPAHSILLYIO UCXOAHBIH TEKCT A5l HOBOI1 (popMmbl,
KOTOPYIO cobupatotcs co3nath. Kon untepdeiica nonb3oparensi B OCHOB-
HOM reHepupyetrcsa B Delphi aBromatuyecku, a He MUILUETCS BPYUYHYIO.
[Tonb30BaTesb MULIET TOJBKO KOO «CKAEHWKHM», KOTOPbIH COOUpAET KOM-
MOHEHTBI BMecTe: 2—3 CTPOKHM, ONpeaeadolme, Kakue 1eCTBUS cledy-
€T BBIMOJHSATH MPH MOABJIEHUN KOHKPETHOTO COOBITHS.

Kak mpaBuiio, MOCTOSIHHO paBoTaloT TO ¢ OKHOM ¢(hOpMbl, TO C OK-
HOM MonyJsi. [lepekiioyars OAHO Ha ApPYroe MOXHO ObICTPO € NMOMOLIBIO
xiasuuin F12.

B cuctemMe ecTb yxe aBTOMAaTUYECKH CO3RaHHblil MOAYJIb WCIMOJIHE-
HUs nporpamMm. [loatoMy, Haxas kiasuwy F9, MOXHO yBHAeThb pac-
KphIBllieecs OKHO ¢OpMBL C SIPABLIKOM B BUIe ropsitlero daxena: dgaken
TOPUT — MpOrpaMMa MCHOJIHSIETCS, ecan daken noraiieH — MCNOJHe-
HUE NpOorpaMMbl Npexpalaercs (C MOMOLIbI KHOMKU-NEPEKPECTHS B
MpaBoM BepxHeM yriy dopmbl). U3MeHeHUs B riporpammy ciaeayeT BHO-
CHUTh, €C/M (akes MoraileH, T. €. Ha CTAlMM NMPOCKTUPOBAHMS, 4 HE Ha
CTaZvu UCMOJHEHUS NMporpaMmbl, koraa ¢aken ropur.

Ha crtaguu npoekTMpoBaHHA HEOOXOAMMO XOPOLLO OCMBICAUTbL Ha-
3HAYEHME MPOEKTA U FPAMOTHO MOAOOPATh BCE KOMIMOHEHTbl U NapaMeT-
poi. Ha BBOAMMBIE COObLITHSI MporpaMma JOJiXXKHA pearupoBatb onpene-
JIECHHBIM 00pa3oMm.
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Delphi — zunanorosas cucreMa, T. €. CriocOOHasi BBINOAHATL ONEpPa-
TUBHbIA OOMEH COOOLEHMIMHM MeXay nojb3oBareneMm 1 DOBM. B cucre-
M€ AMalior MOXET ObITh OPraHM30BaH KakK npumumuensti, T. e. cobecel-
HMKHM He OueHb OOpallaloT BHUMAHWE Ha OTBEThI MPYr ApPYra; o0HOCmy-
nex4ambili, T. €. OJMH BOTIPOC — OMHWH OTBET; dgyxcmynewuamvltil, T. €.
CHayasa cyieiyeT OAMH BOMpPOC, a [10C/ie OTBETA Ha Hero — BTOPOi#, B 3a-
BUCHMOCTH OT OTBETa Ha TIEPBBIN; MHOCOCMYNeHuambili, AHAOTOrMYEH
JBYXCTYMEHYAaTOMY, HO C pa3HbIM KOJWYECTBOM BOIIPOCOB U OTBETOB.
Yaue Bcero HWCMOJB3YIOT IBYXCTYMEHYaTbli auasor. Juanor Moxer
CTpOUThCst Ha BbIGOpe (pa3 u3 maccusa. B Delphi moxHo nporpammu-
pOBaTb aHMMAaLMOHHBIE MPOEKThl, MUCATh MPOrpaMMbi, NpeIHa3HayeH-
Hble 475 ceTd Internet, opraHW30BLIBATL CCHIIKM HA pasiuMyHble CaiTbi
BceMupHOM nayTuHbl (CM. TeMy 4.2).

CaMplit MPOCTOM CNOCOO AaTh YKA3aHME NpOrpamMMe O COBbITUM —
3TO BLIOPATh C MOMOILLBIO MBLILUM Ha [TaHenu KOMITOHEHT OMpenesIeHHYIO
BKJIAZKY, COAEPXAIIYIO B HMXKHEM psiiy LIBETHHIC 3HAYKU KOMITOHEHT, —
FOTOBBIE NETaNN I KOHCTPYMPOBaHUS npoekTa. Hanpumep, BKIAAKU:
Standard — cTtaHzapTHble KOMIIOHeHThI, Additional — HoOMoOMHUTENLHDBIE
KOMIIOHEHTBI, System — CUCTEMHbIE KOMIOHEHTHI M T. I.

[Ipu nporpammupoBanust B Delphi Hy>kHO 3HaTh, uTo Ga3oBble KOH-
cTpykuum s13blka Object Pascal yxxe uMeioTcsi B cpede M BbI3bIBAIOTCA aB-
TOMATHUYECKH.

TpuHIMAKaIbHO BaxHOeE corjanieHue a3bika ObjectPascal: kaxabiit
00BbEKT, MCNONb3yeMBbIH B IpOrpamme, AOMXKEH ObiTh NpeaBapUTENLHO
onucaH. YacTb M3 HUX ONMUCHIBaET cama cucTema. [lepen Havanom npo-
ueaypbt (nepen begin) cnenyer onMcartb (rnocne ciayxebHoro ciaosa var)
BCE€ TIPUIYMAHHbIE MEPEMEHHBIC, C KOTOPbIMH CUCTEMA He 3HakoMa. Mc-
NOAB3YIOT NOKANbHbIE U [JODAIbHBIE UMEHA NepeMeHHbIX. [nobanbHble
MMEHA ONUCHIBAJOT, NOMellast var B BEpXHe# 4acth GONbIIOro pasaena
Implementation (UCHONHEHME), B KOTOPOM CO30AlOTCsi 3arOTOBKM BCeX
Mpoueayp. .

3anuch (record) MOXET OObENMHATL B ceOe ONMUCAHUS PA3ANUHBIX
TUIOB 00BeKTOB. CnyXebHble cnoBa record...end BbluensiorT 60K 3anu-
CH, I1I¢ OITMCHIBAIOT MMEHA U TUIHI NOJIEH 3aNUCH.

B Object Pascal obbekT siBnsieTcst cTpykTypoit madHbix. B o6bekTe
KOA W JOaHHble MpEeACTaBiIsiOT CcOOOM eAUHbI JIOTMYeCKUI Maker.
Knace — aro tun obbekta. Onpeaenenue kiace (CLASS) ncnosibayercs
IUISL OTIpeesicHUS 9K3EMILISIpa Kilacca, 4To Hauboiiee [paBUIbHO HAa3bl-
BaTb oObekTOM. IIpn onucanum tuna odwekra nocjie CLASS crout yka-
3aHME Ha Kkjacc obbekTa, yxe cywecrtsywowero B Delphi. Hanpumep:
TPredmeti = CLASS(TObject).
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Tun MHOXeCTBa 3a4a€T caM MPOrpaMMMCT. [l 3TOoro nepen pasie-
JIOM OIMUCAHMUSI NEpPEeMEHHbIX TMOMELUAIOT €lle OAMH pa3ied C MMEHEM
type (Tumn), npensapus uMs 6yKBom T. Hanpuwmep:

type
TSet of Data = set of 1,...,26; // TMN — AuanasoH
TSet of Chars = set of 'A’,...,'Z";

IMeloTcst 1 AMHAMUYEeCKUE CTPYKTYpPBI JaHHBIX: yKa3aTeld U JIMHa-
MMUYECKHE CNUCKU. Eciin HYXHO XpaHUTb B ONEepaTUBHONW NaMsTH BelM-
YMHY TUNAa integer, To, onucas var P: " integer, 3HAIOT, YTO " YKa3biBaeT
CUCTEME, YTO B MEPEMEHHOI P N0JXeH XPAHUTHCA aapec BeJUYMHBI
TUNA integer.

IMporpammuposaHmne Ha sizbike Object Pascal ocHOBaHO Ha 3HaHWUM
JIOTMYECKUX CPEACTB, npoueayp M ¢YHKLUMU, CPEeACTB OpPraHMU3almnu
LIMKJIOB.

Hcnonb3yloTes Takue OCHOBHBIE JIOTMUECKME CPEeACTBA SI3blKa, Kak
koHcTpykKuus if... then... else...; 3Haku onepauuii cpaBHeHus <, >, =,
<=, >=, <>; crieunaibHbIC AOMMUECKUE Onepaunn or (Uan), xor (MCKIo-
yalouee wan), and (n), not (He). ITU onepaumy MMEIOT Cleayloumni
NPHOPUTET: hot, and, or u xor, =, <, >, <>, <= >=,

HanpuMep, B 3anaue: yBeJIMYMTh LUMPUHY KHOMKHU Ha 20, ecnu oHa
MeHbloe 90, a ecan Goablie, YMEHBIUKWTL €€ B 3 pa3a, KOHCTPYKUHIO B
MPOrpaMMHOM MOAYJIC CJIEAYET 3aMUCaTh B CAEAYIOIIEM BUJIE:

if Button!l. Width < 90 then
Buttonl. Width = Buttonl. Width +20
else Buttonl. Width := Buttonl. Width div 3;

[I1pu nporpammMupoBaHnmn Mexay ciayxeOrniMy ciroBamu begin v end
(MX MMEHYIOT ellle ONepATOPHLIMHU CKOOKAMU) MOXHO HanucaTb J000H
onox nporpammbi. KopoTkue KOMMeHTapUW OTACJASIOT ABOWHBIMYU CI3-
wamu, AIuHHbEe — QUIYPHBIMU CKODKAMU MK 3RE3L0YKAMMU.

®dajinom B Object Pascal HasbiBalOT NOCAen0BaTENbHOCTD KOMITOHEH -
TOB (ZIaHHBIX) OfIHOrO THNA. ECTh HECKOAbKO pasHOBHAHOCTEW (ailnos,
Haubojiee YacTO MCNOJIb3yeMble — THIW3UPOBaHHbie (hbaiubl. Jlnst ux
OMMUCAHUSI UCNOJIb3YETCsI CACAYIOLLAs KOHCTPYKIIUS:

type
uMs Tvuna daia = file of Tun KOMNOHeHTOB aiina;

Hanpuwmep:
type

TFile Numb: file of integer;
TFile Spisok Table: file of TSpisok Table; .
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@aiin B nporpamMme npencrasisier ¢baitnosaa nepemerHas (F), KoTo-
pasi ONWCHIBAETCA CNEAYIOWMHM. 00pa3oM:

var
ViMst daiinoBoil nepeMeHHO: uMs Tuna daiina.

Hanpumep:

Var
F1: TFile Numb;
F2: TSpisok Table;

F cBaspiBatoT ¢ OymymiuM GaitioM ¢ moMolbIo NpOLENYpb! assigh.
Hanpumep: assign (F, 'Dat.Dat’). HenocpencrseHoe coszmaHue daiina
MPOUCXONT NPU BBI3OBE NpoLeaypel rewrite. Hampumep: rewrite (F).

[Ipy nporpaMMMpOBaHHM HCHOJb3YIOTCA OCHOBHbBIE npoyedyps. U
ynryu A3blKa A paboThl ¢ AaHHbIMM, dainamu. Hampumep: mpamo-
YTONbHMK ONMUCHIBAaeTCA YeThIpbMs LesibiMu yucnamu (Left,Top, Right,
Bottom), 3anatoniumu ero yaaneHue ot oceil KOOpAMHAT MM KOOPOMHA-
TaMH CBOMX HByX yrioBblXx Todek (Topleft — BepxHeit neBoi u
BottomRight — HuxXHe# npaBoit).

Ilpu onucanuu Toukn B s3pike Object Pascal ucronb3yeTcsl CTaH-
JAPTHBIA THUII, IIPEANONATAfOMIN SIBHOE YKa3aHWE KOOPAMHAT:

type

TPoint = record
X: integer;

Y: integer;

end.

B cucreme ectb 601ee yao6HbIH HabOp MHCTPYMEHTOB IS MPEKTU-
posanus B/I, 1em npoueaypsl M dyHKUMM anst paBoThl ¢ daiinamu. 1o
MHCTpyMeHThl Data Base Desktop m DataBase Form Wizard (macrep
KOHCTPYMPOBaHHMs (OpMEI).

B sa3bik Object Pascal BcTpoeH cTaHAApTHBIA reHepaTop (CYETHMK)
cayyanHbix yucen — QyHkuus random (cnyuaiHbiit). Ecay He 3anabathb
apryMeHT, TO B pe3yabTate paboThl random BblAacT cnyyaifHOe ApoGHOE
yucno x B auanasoHe 0 <x< 1, ecau ykasath B ckobKax HaTypajbHOe
yucino random(N), To OydeT BblOAHO LIEJOE YHCIO M3 AMANA30HA
0<x< N. U ecnu ucnonb3oBaTbh CBOMCTBO CHETYMKA C BO3MOXHOCTBIO
GyHKUMHM nepeBoaa YUCNOBLIX 3HauYeHuM B crpokosbie (IntToStr) u 06-
patHo (StrTolnt), To oyeBMAHa Gosbluas 3QPEKTUBHOCTL €€ NpPH Mpo-
rpaMMHpPOBAHMHM DA3TMYHBIX BApDUAHTOB B 3ajayax, HanpuMep, 3alaB B
none penaktupoBanus Editl. Text := IntToStr(random(100)).
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[Tpy HanuuMy MHOTOKPAaTHBIX MOBTOPEHUH ONHOOOPA3HBIX Onepa-
UMt MACCHBBI [JaHHbIX OOBIYHO TONrOTaBAMBAIOTCS 3apaHee. Bce 3Tu
MacCHBbl KOMITBIOTED YUTAET CaM M OpPraHu3yeT npouecc obpaboTku ¢
TIOMOUIBIO YUKAUMECKUX A3BIKOBBIX KOHCTPYKLUA:

a) for... to...do wnu for... down to...do. // MBOTOKPAaTHOE MOBTOPEHUE
b) while i... do // UKKA ¢ NIPENyClIOBUEM;
¢) repeat ... until i... // UMKJ ¢ MOCTYC/IOBUEM.

Ecnu npy MCnomHeHMM NporpaMmpl cucTeMa OOHapyXHT OLIMOKY,
TO BHMU3Y OKHA MOAYJS B CMELLMATbHOM OKOLUKE OyAeT BblAAHO coobule-
HUE 00 ee 0GHAPYXEHUM B OMpeAeneHHOi cTpoke. OWubKU CnefyeT uc-
NIPaBUTh M CHOBA 3allyCTUTb MPOrpaMMYy Ha MCMONHEHHE.

Ins nonydyeHus crpapouHoil uHdpopmMaumu 06 oObeKTe, ero HyXHO
CHayaJla BBIZEIUTH, & 3aTeM Haxatb knasuiuy Fl. B cucreme ectb Takxe
noackasuuk konos Code Completion — BcriomorartenibHoe OKHO, Mpeid-
Jarapolllee BapuaHThl KOJa, KOTOPbIMK MOXHO 3aBEPLIMTbL HA4aTOe Tpei-
JIOXKEHHE.

PaccMoTpuM npuMepst cozfianus nporpamm B cpefie Delphi.

3anava.

1. Hocmanoexa 3adauu.

CosaaTbh B hopMe npoekTa KHONKY Butfon, IUPUHON B OMpEAEIcH-
HBIX Tipeaenax U MpUCBOMTL el PYHKLHUIO NMOSBAEHHUST HaAMUCH «31paB-
cTByitTe». CoXxpaHUTb Bce Tpu ¢dailna B OTAENbHOMN Marnke.

2. Memod peutenus.

[IporpaMMMpOBaHHE ClelyeT HauMHAaTh CO cleHapusi — oflpesese-
HUSI MECTa pacnoNiOXKeHMst KHONKY B hopme, NpHUCBOEHUS et onpene-
JICHHOTO 3HA4YeHWst, 3aMycKa NporpaMMbl Ha MCIOMHEHUE, COXPaHEeHMs
Bcex Tpex (pailyiopa B OTHENbHOM Nanke.

3. Cuenapuu,

a) KHOMKA AOMXHA PacrnofiaraThCs HUXE W Cnpasa ot LeHTpa dop-
mbl. Efl 1015KHO GLITh MPUCBOEHO 3HAYEHUE «31PABCTBYITE;

©) 3anucaTb aJiroOpuT™M CYMMbl A€ACTBU;

B) 3anporpammupoBath paspaboraHryio GopMy npoexTa.

4. Ancopumm.

a) Ha sxiagke Standard HaiiTu KOMMOHEHT Button (xHonka). Ulenk-
HYTb Ha HEM MBILLKOM. ‘ ‘

6) lenkHyTb B bopMe cripaBa, M HUXKE OT LIEHTPa BO3HUKHET KHOI-
Ka ¢ Hannuceto Buttonl.
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B) IBa paza LUEIKHYTb MBIILKOI Ha KHomnkKe Buttonl B q)opMe Or-

KPOETCq OKHO MOleﬂH Uml] B KOTOPOM JOTIXHA NOSBUTHCS cneny}omaﬂ
3aroToBka.

Procedure Tform1.ButtonClick (Sender: TObject)
Begin

end;

r) B saroroBke HammMcaTbh KOMaHibl 3BYKOBOIO CHMIHana, AMana3oHa
pPasMepoB KHOIKM M NMPUCBOEHUST KHOMKE 3HAYeHUs «3IpaBCTBYHTE.

1) 3amycTUTh NPOTPAMMY HA MCIOJHEHME HAXATUEM KIaBMIIM F9.
B oxHe nosisutcs dopma, cogepxaiias UCTIONHAEMbIA MIPOeKT.

¢) CoxpaHUTb Bce TpH ¢haiina B oTaenbHON nanke Pap Ha aucke D ¢
MIOMOIIBIO TOPSIYMX KHOMOK MJIM MeHI0. [IAs 3TOro HyxHO BbIGPaTh
NYHKT MeH1o Save All (COXpaHUTb BCE) MM LIEIKHYTh Ha KHOMKE MUK-
TOrpaGy4ecKOro MeHIO, 1 B OTKPBIBLUEMCS IMAJOTOBOM OKHE COXpaHe-
Hus Haitnop npoexra OTKPHITH nanky Pap, cosnanHylo paHee, M B Heit
co3matk HOBYIO nanky, Hanpumep Projectl. 3atem, okpbiB ee, aBa paza
HYXHO LIEIKHYTh Ha KHOMKe «COXpaHWUThH»: TMepBbIA pa3 Al COXpaHe-
HUA B Heit daitna ¢ moayaem Unitl, BTopoit — aisi coxpaHeHus aiina
npoekta Privet.dpr. B nanke ©Oymyt coxpaHenbl aiabl Privet.dpr,
Unitl.pas 1 Unitl.dmf — daitn onvcannsg dopmbl npoexTa (1 eule He-
CKOJNBKO BcrnioMoratesnbHblx). [lepen coxpaHeHuem HaszBaHue aitnoB
MOXHO M3MEHMTDb, & PACIUMPEHME MEHSTh HEJb3sl.

5. Ipoepamma.

Program Privet
Procedure Tform!.ButtonClick (Sender TObject)
begin
beep; // 3BYKOBOM cHUTrHaN
if Buttonl. Width < 30 then
Button!. Width := Button!. Width +20
else Button!. Width := Buttonl. Width div 2; // uenouncneHHoe nenecHue
Buttonl.Caption: = ' 3npaBcTayiiTe’; // NPUCBOEHHWE 3HAYEHUS KHOMKE
end;
end.

6. Qopma u peayavmam ucnoaxenus npoepammol (puc. 17).

3anpava 2.

1. Ilocmanoexa 3adquu.
Cosnath npoekT «byny yuutbscsi» npu ycaosusix: «U» u «UJIHU» —
«[loctynun B Koanenx», « pabotaio».
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Puc. 17

2. Memod pewerus.

[IporpaMMupoBaHUE clleayeT HAYMHATL CO CUEHapusi — ofipenene-
HUSI MeCTa PACIoNOXEeHMs KHOMOK B (popMe, NPUCBOEHHUSI UM 3HAUECHMHI,
3arycka Inporpammbl Ha MCHOAHEHHUE, COXpaHeHUs BCex Tpex (aiyos B
OT/AE/IbHOW Marike.

3. Cuyenapuii.

a) KHOTMKMW JIOMXKHBI pacnofiaratbCst cjiesa U cipaBo OT ueHTpa ¢op-
JNesoi npucsouTh 3Haueuue W, npasoit — UJIN;

0) 3anucaTh aIrOpUTM CYMMbI JIEHCTBH;

B) 3anpoOrpaMMUpoBaTh pazpaboTaHHyo (GopMy NpoeKTa.

MbI.

4. Aneopumm.

a) Ha Bknanke Standard Haiitu xkoMnoHeHT CheckBox (koHTeHHep
JUIS1 OTMETOK).

0) PasmecTuth aBa ero sk3semmsipa B ¢opme: oiMH — B BEpPXHeH
qacTu hopMbl, APYTOi — B HYXKHEH.

8) [latb uM Hazsanust B ceoictBe Caption komnoHeHTbl CheckBoxl
«[MocTtynun B Komtemx», koMnoHeHTht CheckBox2 — «f paboraio».

r) PazMecTuTh MeXly KOHTeiHEpaMM [l OTMETOK JIBE KHOMNKH
Button — ¢ Hazsanusimn «M», «MJIM». YCTaHOBUTL TNONYXUPHBI
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wpudt (pasmep 20 mig Hanmucei), BeIbpaB cBoitcTBO Font B-macnopTax
KHOTIOK AJisl YCTAHOB apaMeTpoB LWpHdTa, 1IEAKHYTh B IIPABOM M0JE;
MOABUTCS KHOMKa C TpeMsl ToukaMu. [IBa pasa IUeJKHYTh MBILIKON Ha
3TOW KHOTMKE, OTKPOETCs AMATIOrOBOE OKHO. YCTAHOBUTL MapaMeTphi.

a) Paamectuth BHM3Y (opMmbl KoMmoHeHT Labell u3 Bkianku
Standard u nath Ha3zBaume «Byay yuuTecsi» B cBoitcTBe Caption 3Toro
KOMIToHeHTa. A odopMieHHs HanlmucH HCMoab30BaTh CBOMCTBA
Font, Color. B nacnopre Labell HaiiTu mone Visible (Buaumas) u yc-
TaHOBMTb 3Hauenue false, ucnonb3ys packpeiBalOMIMICA CNHCOK 3Ha-
YeHUA.

¢) /1Ba pa3a LIEJKHYTH HAa KHOMKY ¢ Haanucbio «M». B oTKpeiBlUEM-
cs okHe Unitl B 3arotoBke npouenypsl Tforml. Buttonl.Click Habpats
KOMaHIb! YC/IOBHMIL: eciy o0a KOHTEHHepa OTMEUYEHBI, TO CAEN4aTh METKY
BUAUMOMH, B NPOTUBHOM Cilyyae — METKY CKDbLITb.

%) To xe BbINONHUTH Miss KHomkM «MJIM»: oTKpoercss 3aroToBka
npoueaypsl Tform1.Button2.Click. Ckonuposars (ctrl+c) pasee HaGpan-
HOE BBIOEIEHHOE YCIOBHOE NMpeanoxeHue B Gydep oBMeHa U BOCCTAHO-
BUTb (ctrl+v) ero us 6ydepa B 3Ty npouenypy. B 3aroToske npouenypsl
3aMeHuTh and Ha or.

Teriepr OBa pasza IUETKHHWTE MBILIKOW Ha KHOIKE C HAAIMCbIO
«UJIW».

3) 3anycTuTb MPOEKT ¢ MoMollbio kaaBuliy F9. CoxpaHuTb daiiinl B
CBOEi1 nmanke noa uMeHeM Project2.

5. Hpoepamma.

Program Project2
Procedure Tform1.ButtonlClick (Sender: TObject)
begin
if CheckBox1.Checked and CheckBox2. Checked
then Labell. Visible: = true
else Labell. Visible: = false;
end;
Procedure Tforml.Button2Click (Sender: TObject)
begin
if CheckBox1.Checked or CheckBox2. Checked
then Labell. Visible: = true
else Labell. Visible: = false;
end;
end.

6. Pesyabmam ucnoanerus npoepamme: U MOAYJb MPOTPAMMUPOBAHUS
3adayy NpeacTaBleHbl Ha puc. 18.
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Puc. 18

3anaya.

1. ITocmanosxa 3a0a4u.

Cosparb nMUA ABYX CTYAEHTOB C TMOMOUIBI0 MHCTPYMEHTAIbHBIX
cpeacts Delphi. Opranv3oBars U 3anporpaMMUpOBaTh ABYXCTYMEHYaTbIi
IUANor MeXIy HUMM, HayuuB 337aBaTb BOMPOCHl U OTBEYATh HA HUX, OT-
KpbiBasi M 3aKpbiBasi poT (MpocTeiiiuas aHuMaLus).

2. Memoo pewenus.

IIporpamMmMupoBaHMe ciedyeT HayMHaTh CO CLEHapUs — onpenene-
HUS MecTa pacrioNoXeHusa Gpuryp, KHOMOK U MeTOK B (popMme, MpuUcaoe-
HUS MM 3HAUYEHMIA, 3aycka MpOrpaMmbi Ha MCMOAHEHWE, COXpaHEHUsA
npoexTa B otaenbHoi nanke. COCTaBUTb alTOPUTM W NPOTPaMMYy.

3. Cuenapudi.

a) buUrypsl, KHONKY U METKM JOKHBLI PACONaraThCs B BoOUpaeMbix
mecTax (pOpMbl;

6) 3anucare aIrOPUTM CYMMBbI AeiCTBMIL;

B) 3aMpOrpaMMHUpPOBaTh pa3paboTaHHyl0 HOpMY NPOEKTA.



112 Thaea 3. Ilpunyunvs cmpyxkmypuozo npozpammuposanus...

4. Anzopumm.

a) 3arotoBuTh B PpopMe npoekra no 10 reomerpuueckux duryp ans
JABYX JIMLl ¢ MOMOILLBIO KOMMOHEHThI Shape (durypa) Bxnanku Addition.
[IpsimMoyronbHUKY M3MEHUTHL Ha GUTYPH, KOTOPbIE NO3BOJISIIOT OCYLLECT-
BJISITb KOMIOHOBKY JiMla:

e n1sa Shapel — cdopma 1-ro amua (CryaeHT), Bol6paTh St Round
Sguare: — KkBaIpar. ¢ OKPYIJIEHHBIMM yriamu; ans Shapell —
¢popma 2-ro muua (CryneHrtka), Boiopars St Ellipse — asuiunc;

¢ g Shape2, Shape3 u Shapel2 n Shapel3 — ¢opma 6poseii 1-To
nuua M 2-ro nuua, Beibpath St Rectangle — npsiMoyrosibHUK;

e s Shaped n Shape5 u mnsa Shapeld4 u Shapel5 — dpopma mas,
BbIOpaTh St Circle — OKpYXHOCTD;

o 114 Shape6, Shape7 u Shapel6 u Shapel7 — ¢opma 3paykos, Bbi-
opatb St Circle — OKpyXHOCTb;

e A Shape8 u Shapel8 — dopma Hoca, seiGpars St Ellipse — a11-
JIUTIC;

o s Shape9 u Shapel0 u manst Shapel9 u Shape20— ¢opma ry6,
BbIOpaTh St Ellipse.

//st — tun durypsl (oT cioB shape u type).

C noMolpio MbILIY BBIOPaTh LeecOo0OpasHble pasMephbl 3J1EMEHTOB
Juua. C noMoliblo Nacnopra YCTaHOBUTH UBeTa. LIBET KOHTYpa MOXHO
3amath, HaxaB Ha + B coctaBHOM cBoiicTBe Pen (KoHTyp) cBoiicTBa
Color, 1 BbIOpaTh 11BET B Pa3BEPHYBIUEMCS CNIMCKE. AHAJIOTUYHO MOXHO
3afaTh 3aKpacky KOHTypa cBoicTBoM Brush (Kucth).

6) [Mpouecc OTKpBIBaHMST PTa 18 KAXIOro JMLA BLITOJAHWUTL B ABa
JTara: 3aKpbiTHe pTa U OTKpbITHE pTa yepe3 uHTepran B 400 mc. Ytobbl
BBITIOJIHMTE NEPBBI 3Tan, caegyer pasmMecTUTh B popMe KHOMKH Buttonl,
3anas eil s3aronosok: «CTyaeHT», W Button2, 3agas eil 3aronoBok: «Cry-
HeHTKa». OTKphiTh 00pabotuuk cobbitnit ON CLICK. 3anporpammupo-
BaTb NpOUELYPb! OTKDBITHS M 3aKPLITHS PTa C IIOMOLIbIO TaliMepa.

Peaxuuio Ha cpabaThbiBaHie TaiiMepa no npoutectsuy 400 mMc Hanu-
catp B npoueaype TForml.Timerl.Timer, 3aroToBka KOTOPO#i OTKpoeT-
€51, €CIM ABa pa3a WENKHYTh MBILUKOW Ha KoMmrnoHeHTe dopmbl Timerl.

B) 3anyCTUTh NPOTPaMMy Ha BLINOAHECHUE, (dhallyibl COXpaHMThL B narn-
Ke Project 3.

r) Co3paTh CrEUManbHOE OKHO AAs BBOAA BOMpOCAa ¢ TOMOLIBIO
Bknaaku Standard v koMmnoHeHThl Edit], pasmecTus ee B (OpMe OKOJIO
pra Crynentku. Cnoeo Editl B 3ToM okolike y6parh, yaaius comepxu-
Moe B none Text ero nacnopra.

o) [inst oTBETOB WCNOAL30OBaTh KomnoHeuty Labell, pasmecTus ee
Hag HwxHel rybow CrymeHTa. ‘Ounctute nose Caption B nacnopre
Labell v BbIOpaTh HyXXHble XapaKTEPUCTUKU WIPKUPTA K LBETA.
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e) JloGaBuTh KOIBI ABYXCTyreH4yaToro auaiora B popme odopadbotTum-
Ka COOBITHH. :
Hwuanor:

Crynenrka: «[lpuset». CtyaeHT: «34paBCTBYMATE. o
CryneHTka: «Hrto takoe Delphi?» CryneHt: «Heyxenn He 3Haewb?»

X) B crenepuposanHoit cpege Delphi o0bsButh flag 6yaeBckoit mo-
GanbHOU MepeMeHHOM. MHULIMANM3UpOBaTh [00ATbHbLIE NMEPEMEHHBIE!
S — KaK cTpOKOoBylo, f — Kkak OyseBckyio.

3anycTuTh nporpaMMy Ha BoinosiHeHue (F9). CoxpaHMTb MpOEKT.
Ilepen coxpaHeHneM U3MeHWUTb Ha3BaHue «Project3» Ha «dunanors.

IIpu HeobXxoaAMMOCTH clieayeT yCTpaHuTh neddeKkThl auanora ¢ rno-
MOI1IIbIO ONEPATOPOB NPUCBOEHUS METKE — MYCTOM CTPOKM U OTKIIIOYE-
HUS TafiMepa.

5. Ilpoepamma.

Program Project3
var
s: = edit.text; // s:=string npcBauBaThL 3HaYeHKUe 13 okHa Editl
f: boolean  // cocrosiHue nara
Procedure Tform1.Button1Click (Sender: TObject)
begin
Shape9.Height: =238;  // 3akpblT por
Shapel9.Height: = 161; // oTKphIT pot
Timerl.Enabled: = true; // sanyck taiimepa

end
Procedure Tform1.Button2Click (Sender: TObject)
begin
if s= "Tlpuset’ then
f: = true;
Labell.Caption: = '3npascTByiite’;
end;
if s="Yro Takoe Delphi?' and f then
begin
Labell.Caption: = 'Heyxenn He 3Haewub?’;
f: = false;
end;
Procedure Tform1.Button3Click (Sender: TObject)
Begin
Shape9.Height: = 172; // OTKpbIT pOT
Shapel9.Height: = 233; // 3aKkpbiT poT
Timerl. Enabled: = false;  // ¥ OTKIIOUHTL TaliMep
end;
end.
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6. Pesynomam ucnoanenus npozpammet (puc. 19, 20). MOXHO HamucaTh POrpaMMy M Tak:

procedure TForm!.Button2Click(Sender: TObject);
begin

Timerl.Enabled := True;
end;

procedure TForm!.ButtonlClick(Sender: TObject);
begin

Timer2.Enabled := True;
end;

procedure TForm1.TimerlTimer(Sender: TObject);
begin
Shape9.Top := 172,
Labell.Visible := False;
if Temp = 1 then
Editl.Text := 'TIpuset!
else Editl.Text := "Yro takoe Delphi?’;
Inc(Temp);
Shape10.Top = 238;
Timerl.Enabled := False;
end;

procedure TForm1.Timer2Timer(Sender: TObject);
begin

Editl.Clear;

Shape19.Top := 161;

Labell.Visible := True;

if Temp = 1 then

Labell.Caption := '3npaBcTsyiite’

else

)

-

|

Labell.Caption := 'Heyxenu He 3Hacwb?';
Shape20.Top = 233;
Timer2.Enabled := False;

end;

procedure TForml.FormCreate(Sender: TObject);
begin
Temp := 1;
end;
end.
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KontponbHbie onpocsi

wn b wN -

. Y10 TaKoe MHCTpYMEHTanbHbIE cpenctea Delphi? )

. Kakue dyHKUmu BhifonHAeT uHcnekTop obsexTos (Object Inspector)?

. B kakux chopmax cozgaeTcs M uCnonHseTcs npoeKkT? ‘

. Kakue Buast 1 Tunbi granora el 3HaeTe? ‘ ‘

. C NOMOLLbIO KaKoM npoueaypbl CO3faeTcs CAMCOK CNyYahHbix pas ans
pmanora?

MnaBa 4

NMPOrPAMMHOE OBECINEYEHME

ANS BbIYUCIMTEIIbHOM TEXHUKMU

U ABTOMATU3MPOBAHHbLIX CACTEM

[Mpoussoncteo 1O ans BeiuncanTensHoit TexHuku (BT) u aproma-
TH3UpOoBaHHbIX cucTeM (AC) — KpynHeiiliash OTpacib MUPOBOI 3KOHO-
MUKH, B KOTOPOH 3aHSITBl MUJINUOHBI JIIOJEH.

YenoBek BCETAa CTPEMMUJIICS 3aMEHUTDH TPyAOEMKHE Npouecchl GU3N-
4eCKOTOo W YMCTBEHHOTO TPyaa paboTOl TEXHHUYECKUX CPeacTB. ABTOMaA-
TH3aLUMs 3apOXAanach, Koraa mist GyHKUMOHUPOBAHUS U3MEPHUTENbHBIX,
PETYJIMPYIONIMX U MCNOJAHNTEIbLHBIX YCTPOWCTB NMOAKINOYAIM BHELUHMIA
UCTOYHUK 5Hepruu. llocTeneHHoe pa3BMTHE aBTOMATM3UPYEMbIX YCT-
POMCTB [MPUBENO K OPraHM3alMUM [MOCTOB KOHTPOJISI U AUCTAHLIMOHHOTO
yIpasneHus, WHPOKOMY MPUMEHEHHUID ABTOMATUUECKMX PETYJISITOPOB.
OO6beMHEHUE TAKMX NOCTOB MNPUBEAO K CO3JAHMIO LEHTPANbHBIX LIMTOB
yApaBleHUs, a 3aTeM LEHTPANbHLIX MYHKTOB ynpasacHusi. Bpenenue
YHUGULHUPOBAHHBIX M3MEPUTENLHBIX U YIPABASIOIMUX CUTHAIOB, MeEpe-
JaBaeMbIX Ha paccTOsTHME, MO3BOJIMJIO NepepadoTKy MH(OpMaLUK Tep-
PUTOPUANILHO OTAEIUTbL OT TeXHOJOrudyeckoro npouecca. OHa KOHLEH-
TPUPOBAIACL B CHELUATHU3MPOBAHHbLIX JIYHKTax C COOTBETCTBYIOLLUM
obopyaoBaHueM njsi ee 0OpabOTKM M OCYLUECTBIECHMS YIIPABISIIOLMX
BO3IeMCTBUIT HA 0ObekThl. HO ynpapisiTh 00JMbUIMMY OOBCKTAMK TPYAHO,
NO3TOMY BO3HWKIIA NpobjieMa apTOMATH3alIMYU COOCTBEHHO YTpaBseHMs,
T. €. IIpouecca NPUHSTUSE pelleHnid. DTO NOTPEDOBAIO NPUMEHEHUS CO-
BPEMEHHbIX KOHOMWKO-MaTEMATHUECKUX METOAOB M HOBBIX TEXHHUE-
cKux cpeacts. [TosgBUAMCH aBTOMATU3UPORAHHbIE CUCTEMbI YIIpaBJICHUS
(ACY), uenoBeko-MalIMHHBIE CHUCTEMbI, PEAIM3YIOUIME ABTOMATU3UPO-
BaHHbII cObop M nepepadoTKy MHGOPMALUY, HEOOXOAUMOUN AMsl NPUHS-
THSl pELeHHUI MO yMpaBiIeHHIo o0beKTOM. B aTUx cucteMax WMPOKO MC-
NOMb3YIOTCSt pa3jiudHbie CPEACTBA ABTOMATU3ALNM, BKIOYAST BbIMWCAU-
TEJIbBHYIO TeXHUKY. OBM BBINOAHACT TMpPakTUUYECKH BCE TIPOLIECCHI
00paboTKHU MepBUYHOM MHDOPMALIMM W LIEHTPAAU30BAHHOIO KOHTPOJS.
A pexuM Ayvanora ueNoBEKa C MaliMHON obecreduBacT ero y4acTve B
NpoLECcce PellteHus 3aaa49 M MPUHSITUS OTBETCTBEHHBIX PELICHU.
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[lepsonauansHo ACY cTpounuch Ha ocHoBe Boabmux IBM u npen-
ronarany UEHTPAIM3OBAHHYIO 00paboTky uHbOpMaLMy, MOCTYNAIOLLYIO
C pPa3aUYHBIX a0OHEHTCKUX MYHKTOB. 34T€M HX CO3aBaju, MCIOJb3Ys
MHUHU- ¥ MUKpO-DBM. Ho ocobeHHo OypHOe pa3BuTHe aBTOMAaTU3ALUA
BO Bcex cdepax YEIOBEYECKON JESTENbHOCTH NMOJIyYMsia C TOABIEHUEM U
pacripoctparenueM ITK u JIBC. :

Cam no cebe TIK He obnagaeT 3HaAHUSMMU 'HU B OLHOM OBJIACT CBO-
€ro NMpUMEHEHMs, BCE 3TU 3HAHMUA COCPEINOTOYEHB! B BbIMOJHAEMbBIX Ha
HeMm nporpammax. TIpMHUMIT NMpaMOTO LMbPOBOrO yIpaBAeHUs NpHUMe-
HAETCS BO MHOTMX COBPEMEHHBIX MPOMBILLTEHHbBIX KOMITBIOTEPHBIX :CHC-
TeMax: OT yIpaBAeHUs TEMINEPATYPOH B NMacCaXUPCKOM CaJIOHE IO BhICO-
KOTEXHOMOTMYHLIX MPOoU3BoACTB. CeroaHs MpocTedUIMi peryasTop: 3Ko-
HOMMUYECKM BBIFOLHO CO31aBaTb Ha OCHOBE LMMOPOBbLIX YCTPOHCTE.
Kaxercsi, yTO cuCcTEMBbl YNpaBleHHs XMMHYECKMM TIPOU3BOACTBOM MU
JBUXEHHUEM B OOJIbIIOM I'OpOAE UMEIOT Majlo obliero ¢ poGOTOM Mo Me-
peHocke netaneidl. OnHako BO Bcex AC MOXHO BBIAENUTh OJWHAKOBbLIE
Osoku: c6op JaHHBIX, ynpaBasieMble (PYHKLUU, 0OpaTHas CcBA3b, 0OMEH
JaHHbIMM, B3aMMOJIEHCTBHE C YeJOBEKOM-OIIEPATOPOM.

ABTOMATH3aLKs MPOU3IBOACTBA M ABTOMATH3ALMA YIpaBAEHWUS WYY
ONHOBPEMEHHO M BO. B3aMMOCBSI3M APYT C APYrom. bonplioe BHUMAHME
yrensietcss ACY pasnuuHbIMU OOBEKTAMU. AGMOMamu3uposaHHvte cucme-
Mbl ynpagieHus CO3AAOT NSl ONTUMANBLHOIO YMPaBAECHUS B Pa3UUHbIX
cepax yenoBeyeckoi AeATeNbHOCTH. ONTUMATBHOE YNPABAeHUE — 3TO
BbIOOD Takoro BapMAaHTA ynpaBieHMsI, MPH KOTOPOM ROCTHIAETCS IKC-
TpeMajibHOE (MAaKCHMAaNlbHOE WM MWHMMAJbHOE) 3HAueHUe Kputepus,
XapaKTEePU3YIOLIETO KAyecTBO ynpaBfieHUsT (KpuTepust 3P(HeKTUBHOCTH).
3TO CUCTEMA, B KOTOPO#H MIs1 NONAyuYeHUsi, 06GpaboTKM MHEGOPMaUWH U
VIIpaBAeHUS UCTIONB3YIOTCSA pasnuyHble ycrpoiictea 1 9BM. Onnako Ta-
KHe BaxHble (DYHKIIMM, KaK OnpelesieHHe U KOPPEKTUPOBKA LeNei H
KpUTEPUEB 3PDEKTUBHOCTU CUCTEMBI, YTOUYHEHHE METONOB pELIEHMs 3a-
a4, MPUHATAE OKOHYATEALHBIX PELUIEHUN W ApYyrue, BLINONHAIOTCS 4Ye-
nosekoM (rpynnoii moaeit). Heavsss ACY nytarb ¢ CAY — cucrtemoil
aBTOMAaTUYeCKOro YrpaBieHus, B KOTOPOit ynpaBieHHe MOJHOCTbIO Bbi-
TIOJIHSIOT TEXHUYECKUE CPeACTBa, 0e3 HEeMOCPEeACTBEHHOrO y4yacTus ue-
JIOBEKa B 3TOM [poiiecce.

Ecau paHblue MporpaMMHUpOBaHMe CBOAMIOCH K HaMMCaHWIO KOJIa,
TO TENEpb OHO BKJIOYAET cOOP U aHaIN3 TpeOOBAHMH, NPOEKTUPOBAHUE,
KOJIMPOBaHME, OU3aMH, DJOKYMEHTMPOBAHME, DPEanu3alluio, yhpaplieHHe
U3MEHEHMSIMHU, TECTUPOBAHUE, & TAKXEe MEHEIXMEHT (YMpaBieHUYECKHi
mexanusm). M cam mpoiuiecc nonyumn HaspaHue, 60jiee COOTBETCTBYIO-
ulee ero cyt — paspadortka [10.
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Tpoepammnoe obecneuenue 0 BT u AC — 3T0 COBOKYIHOCTL 1IPO-
rpaMm s obecrieyeHus padoTbl KOMIUIEKCa TEXHHYECKUX CPEencTB M
peanmnzauuu ueneit u 3agad AC pasnuyHoro HampasieHus. ITO TecHo
CBSI3aHO ¢ MaTeMaTUyeckum obecriedyeHueM (MO) u cocTaBaseTcsl Ha ero
6aze. Bce nporpamMHoe obecrieueHue MocTaBasieTess Ha Guonnu-auckax,
nazepHbix auckax (CD, DVD) unu yepes MexayHapoaHyio ceTb Murep-
Her. MHorma mnporpaMMHbIM TPOAYKT MOXET CTOMTb IOPOXE CaMoro
KOMIbIOTEDA.

Becb. komruieke 1O neauTcss Ha CUCTEMHBIE W I10J1b30BaTENbCKUE
nporpammel. CucremHoe [1O BbIMONHAeT DYHKLUMM OpPraHM3aLMM BCEX
4yacTedl KOMIBIOTEPA W TMOIKIIOYEHHBIX K HEMY BHELUHUX YCTPOWUCTB M
yrpasieHus UMH. [1osib30BaTeIbCKHE MPOrpamMMbl CYXAT A1 BbINOJIHE -
HMA KOHKPETHBIX 3aay BO BCEX chepax YesoBeyecKOH NesATENbHOCTH.

B nporpaMMHONH MHXeHEpHM NOHATHE XusHeHHoro uukna (XKL)
I10 sBaseTcst onHMM M3 GazoBbiX. OH onpejensieTcs KaK Mepuo BpeMe-
HH, KOTOPbI HAYMHAETCS C MOMEHTA TIPUHSITUS pELICHUsI O HEOOXOaH-
MocTH cozaanus [1O ¥ 3aKaHYMBAETCS B MOMEHT €ro NOAHOTO U3bSTHSI
u3 akcrnyatauuy. KL MO pernaMeHTHpyeT HOPMATHUBHBIA HOKYMEHT,
KOTOPHIM SIBAfETCH MexXayHaporusiid craHmapt ISO/IEC 12207:1995

«Information Technology — Software Life Cycle Process» (ISO —
International Organization for Standardization — MexayHaponuHasi opra-
Hu3auuda no crakaaptuszaumu; IEC — Intrnational Electrotechnical

Comission — MexayHapoaHass KOMHCCHUS 110 3JIeKTpoTexHuke). B nau-
HoM cTraHaapre ITO (Mau nporpamMHBIH MPOLYKT) ONpeaessieTcs Kak
«HaBOp KOMMBIOTEPHBIX NPOrpaMM, TPOLIEAYP M, BO3MOXHO, CBS3aHHO
C HUMH JOKYMEHTALHUHU W JTAHHbBIX».

[lepBonavanbHo (B 1970-e rr.), B Poccumn cospanue 1O pernamen-
tupoBanoch craHmaptamu ['OCT ECI1J (Eamuas cucrema nporpamm-
Ho# nokymeHTaunn — cepusi FOCT 19.XXX). 91u cranaaptsl ycrapenn.
B nacTosiiuee Bpemsi npouecchl co3faHust AC, B COCTAB KOTOPBIX BXOAHT
n paspaborka 10, pernamentuposarbl cranaaptamu FOCT 34.601—-90,
[TOCT 34.602—89, TOCT 34.603—92, pxoasituunx B cGOPHUK CTAHAAPTOR
«MHPpopmaumoHHaa TexHonorvs. KoMnnexkc cTaHAAPTOR HAa aBTOMATH-
3UpOBaHHbIE CUCTeMbl». OIHAKO U B TUX CTAHIAApTax HEKOTOPhIE 10410~
SKEHMsI yCTapesy, a Apyrve He OTPaXEeHbl, TaK KAK PAa3BUTUE IPOrpaMm-
HOM MHXEHEPUU CTPEMUTENbHO pa3BMBaeTcsl. B pesysibrare /sl MHOTMX
MPOEKTOB CO3[al0T KOMIUIEKCH HOPMATUBHBLIX U METOAMHYECKHMX [OKY-
MEHTOB, PErJaMEHTHPYIOLLMX TPOLECChl CO3AAHMS KOHKPETHOTO MNpH-
kinaaHoro T10. TTo3ToMy LiesIecoobpa3HO OPUEHTUPOBATHCS HA MEXIYHA-
POAHbBIE CTAHAAPTHI.

Crangaptu3aums ¥ TMIM3alMsl, WCMOAb30BAHUC THUMOBBIX MPOEKT-
HbIX PELLUEHMI MO3BOSIOT HE TOJIbKO BbIMYCKATh NPOrPAMMHbIE MPOAYK-



120 Taaa 4. Ipoepammnoe obecneuenue...

Thl BLICOKOTO Ka4€CTBa, HO TaKXe COKPaTUTh TPYIOEeMKOCTb pa3paborok
W BpeMsi BHEAPEHHS.

Co3naHo MHOTO CTaHAapTHHIX nporpamm. Cmandapmusie npozpam-
Mbl — OOUICYNOTPEOUTEABHDBIE MPOTPaMMbl, pa3paboTaHHble B COOTBET-
ctBuM ¢ T'OCT ¢ nocTpoeHHBIE TaK, YTO UX MOXHO BKJIIOYAaTh B COCTaB

nakeTa NMPUKIAgHbIX MPOTPAMM sl PEUIEHUs] pa3HbIX. 3aga4. buGavore-

KW CTaHIAPTHBIX NporpaMmM pOPMHUPYIOTCS M CONEPXKATCS HAa MarHUTHBIX
HOCUTENSAX O ONpeaesieHHBIMH UMEHAMM.

K Hacrosiiemy BpEMEHH CO3JaHO MHOIO NMakKeToB I'lpl/lKJ]aﬂHle npo- -

rpamm (T1I111), ucnonb3yommxca Kak ans obecriedyeHust paboTocnocon-
Hoctn BT, Tak n B pabore AC. B obuiem cmpicne I — cTtpyktyp-
HO-CJIOXXHbIE CHUCTEMbI MPOrpaMm, MpeaHA3HAUEHHBIE U pelleHMs 3a-
Jay omnpeneneHHoro kiacca. OHM, Kak [MPaBUAO, COCTOSIT U3 MPOrpaMm
obero U GYHKUHOHANLHOTO HazHaueHUs. [lepBble peanus3yloT TUIIOBLIE
pexuMel pabortsl BT, Bropule oGecrieurBaior ob6paboTKy gaHHbIX. [T
JUISL BBIYMCTUTE/IBHOTO NPOUECcca M BeAeHUsi UH(POPMALIMOHHBIX 0a3 co3-
210T Ha Da3e npodbaeMHO-opueHTUpoBaHHbIX AC cosnanus I10. MHorna
HITITT — nabop momnporpamm, 0ObEAMHEHHBIX YIIPAB/IsIIOIUEN NporpaM-
MOW M IpellHa3HauYeHHBbIA JIsI pELUEeHMsl 3alay B KakoM-yiubo obnactu
3HAHW.

KoHTponbHble BONPOCHI

Yrvo takoe AC?

Yro takoe ACY?

Yro skntouaet nonsitwe MO ans BT?
Yro ermrouvaeT nousitne MO ona AC?
Yro rakoe MMM?

v W -

4.1. NporpammHoe obecnevyenme ANSA BbIYUCTTMTE NLHOM
TexHMKH. CucTeMHble NPOrpamMMHble CpeacTBa

[TporpaMMbl [Uig paboThl anmapaTHOM YacTH KOMMbIOTEPA CO3/aBa-
JIUCh B TeyeHue MHorux pecaTuneTnil. 11O mia BT moxHo pasnenntb Ha
BHyTpeHHee, obecneumnBalolice HOpMaibHylo paboty 9BM, u BHeliHee,
MO3BOJISIIOLIEE NMOTPEONTENO MCIIOAB30BATH €0 Kak CTAHAAPTHOE TipH
peweHnyd Ha DBM HeofGxoauMbIx 3anay Hanbonee NpPOCTbIM 0O6pa3oMm.
[1O BkaloyaeT B ceds cucremy nporpammuposanust, OC, NIII.

Brympennee [10 coctouT M3 6a30BbIX — 3KCIUIYaTALMOHHbBIX MpPO-
rpamM (mecmosbix u OduazHocmuveckux), TIPOBEPSIIONIMX HCMPABHOCTD
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o6opyaoBanusi DBM, cucrem nporpammupoBaHusi 1 OC. BHyTpeHHee
[10O TecHO cBs3aHO cO CTPYKTYPOit DBM M peanusyet BO3MOXHOCTH, 3a-
JIOXEHHbIe B anrnaparype. '

Cucmema RpozpamMmupoganus TipenHa3HayeHa /I aBTOMaTU3allUU
Npolecca NnporpaMMHUPOBAaHUSI U CONEPXUT TPAHCAATOPbI alrOPUTMHYE-
CKMX S13bIKOB BBICOKOTO YPOBHS, pemaKTop TEKCTOB mMporpamm, 6udauno-
TEKH MONE3HbIX MPOrPaMM, OTNAAYMKM W APYTUe BCIIOMOTATEAbHbIE NPO-
rpamMmbl. CucTeMa NPOrpaMMHUPOBAHUsI COAEPXUT LEJLIA HAOOD SI3bIKOB,
KOTOpbI€ ‘B COBOKYMTHOCTH HMCYEPNBLIBAIOT BCE THUIIbI 3a/lay, peluaeMbiX B
pasHbix cucremax. Kpome Toro, oHa BKJIIOuaeT OMOJIMOTEKM CTaHAApT-
HbIX POrpPaMM. .

BaxxHbIM K1accOM CUCTEMHBIX NPOrpamMM SIBASIIOTCS dpatéepsl, pac-
wnpsiiowme Bo3MoxHoct OC, no3Bojisig paboTarh € TeM MJIM MHbIM
BHEUIHUM YCTPOWCTBOM, 00yyas ee HOBOMY IIPOTOKOJIY OOMeHa JaHHBI-
MH K T. A. C NOMOIIbIO IPABEPOB MOXHO MONKIIOUHUTh K KOMILIOTEPY
HOBBle YCTPOHCTBA WiM HECTAHAAPTHO MCMONL30BAaTh MMelolleecss 000-
pynopaHue. Hanpumep, Ha MbILLW UMEETCS UEHTPAIbHASL KHOMKA, KOTO-
pasi yacToO HE MCMONB3YETCSl, HO €CJIM YCTAHOBUTHL CRelMaANIbHbIAK Npaii-
Bep, TO oHa OyaeT PYHKLUHOHUPOBATh MO OMNPEACEHHOMY HA3HAYCHUIO.
HpatiBepbl 1s1 paszinyHbix OC 4acro NMOCTABASIOTCSI BMECTE C HOBLIMH
YCTPOJCTBAaMU Y KOHTpOJUIEpAMH (JEKTPOHHbBIC CXeMbl [L1sI YNpaBAcHUS
BHELUHMMU YCTPOMCTBAMM).

K CUCTEMHBIM NporpaMmMaM OTHOCHTCSI 0OMbLIOE KOJMUECTBO ymu-
AUM — TIpOrpamMM BCMOMOTaTelbHOro Ha3HaueHWs, HanpuMep nporpam-
Mbl Pe3ePBUPOBAHMS (KOTIMPOBAHWS), AHTUBUPYCHbIE, apXWBaTOphl, pYy-
CU(dUKATOPLI, ONTUMU3ALUM JUCKOB, NMHAMUYECKOrO CXATUsi AUCKOB,
orpaHMYeHus foctyna u Ap. Yacto yTuanTbl OOBbEAUHAIOT B TAKUE KOM-
nmnekcbl, kak, Harnpumep, Check-It, Norton Ultilities, SiSoft Sandra,
Nuts& Bolts, koTtopble BKIIOYAIOT B ¢e0s1 YTHINTBI 110 I1POBEPKE XKECTKUX
1 PJAONINU-AUCKOB, MUKPOIIPOLIECCOPA, ONEPATUBHON MNaMSATH, MOAEMOB,
NPUHTEPOB, YCKOPEHHSI 3anycka MNpUIOXEHUH, BOCCTAHOBIEHUSI paHee
yAaJeHHbIX ¢(aijoB U T. I.

AHTUBHPYCHbBIE IMPOrpaMMbl OTCAEXMUBAIOT PacpOCTPaHEHUE BCeX
BMIOB BHPYCOB (CNEUMaNbHbLIX BpPeAHbIX CAMOPA3MHOXAOWMUXCHd MAPO-
rpaMM) Ha KOMIMBIOTEPE U MO BO3MOXHOCTH JleuaT 3apakKeHHbI 0OBEKT:
yAAASIOT ero WiK 3anpewaloT AOCTYyn K Hemy. WM3secTHbl aHTMBUMpYCHI
Norton Antivirus ¢pupmbl «Symantec». Ho caMbiMH NyYLIUMH CUUTAIOTCH
AHTUBUPYCHbBIE MPOTPaMMbl, BbINYUIEHHbIE POCCUUCKUMU NPOUIBOAUTE-
asmu: AO «JIuanor Hayka», «JlaGopatopust Kacnepckoro». OHu Bbinyc-
KAlOT TAKME M3BECTHbIE BO BCEM MMPE aHTUBWMPYCHbIE MPOrpaMmbl, Kak
Dr.Web 32, Adinf 32, AVP.
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[1porpamMmpl-apXHMBaTOpPhI ITO3BOJSIOT «yNAKOBLIBAT» KHMOOPMALIVID,
CXKUMATh €€ Ha JIMCKax, T. €. cO3aBaTb Konuu ¢dailioB ropazao MeHbllle-
ro.obpemMa. MoXHO 00bEAMHATh KOMMK HECKOIbKMX GaijioB B OAMH ap-
XMBHbIN. Hanpumep, yHusepcanbHbiii apxvupatop WIinRAR nossonsier
CO374aBaTh apxXUBHble (hailfbl ¢ pacliupeHUeM arj, rar, zZip

Anst IBM-coBMeCTUMBIX KOMITbIOTEPOB, paboTaIOLLIKX C [TOMYISPHbI-
MU s3pikamut (Cu, Cut++, IMackans, beficuk), cosgaHbl CUCTEMBI MpPO-
IpaMMMpoBaHus, pabotatolme B cpese OC DOS n Windows. B nocnea-
Hee BpeMs MOsBUIMCh CUCTEMBI IPOrPAMMHUPOBAaHUS Ha s3bike Java, Ko-
TOPLIA TO3BONSIET CO3AABaTh NPOrpaMMbl, Bbi3bIBAaeMble MPU MPOCMOTPE
Web-ctpaHuu B m1obanbHoit aaekTpoHHO# cetn MHTepHer. Cosaaiorcs
Y CUCTEMBI NPOTPAMMHMPOBAHUS OIS CO3AAHUS TIPUAOXKEHUN TUNA KIU-
EHT-CEePBEpP, NO3BOJIsIIOILME OBICTPO CO3AaBaTh UHOOPMALIMOHHLIE CUCTE-
Mbl KaK AJisl TOApa3AcieHUl KPYMHBIX NMPEANPUATHH, TaK U A8 CaMUX
npennpusitii. B HuX cojepxartcsa cpeAcTBa AN CO3AAHMA [OJb30Ba-
TENbCKOro WHTepdelica, onucanve npoueayp o6paboTKy JaHHBIX, 3aro-
TOBKM [U14 BBITIOJHEHMUST THUIIOBBIX JNEMCTBU Mo 00paboTKe AaHHBIX
M T. . DTU CUCTEMBI MO3BOAAIOT 3(hHEKTUBHO paboTaTh ¢ pasiMYHBIMU
CYB/I.

Onepayuonnas cucmema (OC) — KOMIUIeKC Mporpamm, ympasisiio-
LIMX BCeEMHU y3naMu OBM M BHEWHUMHK YCTPOUCTBAMU W OOECMEUUBALO-
IIKX TpebyeMbIi pexxuM oopaboTku gaHHbIX. OC MOXeT ObiTh pa3aeneHa
Ha YMpaBIsiiowylo M oOpabaTbiBalollyl0 4YacTW. YrpaBasiollas 4acTb
obecneunBaeT pellleHue 3agauu B TpebyeMoM pexume, obpabarbiBaro-
Was — TPAHCAUPYET coAepXaHWe 3a/ayM, 3alMCAHHOM Ha HEKOTOPOM
S13bIKE MPOrpaMMHUPOBAHMSI, PENaKTUPYET NMPOrPAMMHBIE MOIY/IN U TFeHe-
PUPYET HEOOXOAVMYIO KOH(UIypallMIO BHIYMCANUTENLHON CUCTEMBI B 1IE-
noM. OC peanusyeT (pyHKUMHM YIPABIEHUs RaHHBIMM, 3a0aHUsIMU U 3a-
llayamu, obecneunBaeT 3alUTY AaHHBIX

OcHOBHOI MPUHLKI NOCTpOeHUs] THOKUX U coxHbiIX OC 3ak/1i0ua-
€TCS B BblAEJAEHUHU TUMOBHIX TMpoueayp ¥ ohOPMAEHUM UX B BUAE OT-
NENbHBIX CTAHAAPTHbIX 0JokoB. Takoii MPUHOMN HA3bIBAeTCS MOAY/b-
HbIM. [Ipoepammisiii moOyas — TIPOTpaMMHBIH 00K, peaM3yroIlmii omn-
pefeneHHble (GYHKUMOHABHLIE BO3MOXHOCTM K DPAaCCUMTAHHBI Ha
cTaHaapTHble GopMbl ¢BSI3W. Hanbosee KpynHbIMHA NpOrpaMMHbIMH 6J10-
KamMu OC sABASIIOTCSL CYHEPpeU30p U MOHUMOP.

CynepBH30p MOCTOSHHO HAXOAUTCA B OMEPAaTUBHOM NaMsTH, KOOpP-
JIMHUPYET NOTOK 3a/au Yepe3 CUCTEMY, paclpejelisieT €€ pecypchl, mia-
HUPYET BCE OMepauMry BBOAA-BbIBOAA, COODOLIAET ONEpaTopy O HEUCNPaB-
HOCT$IX, OCYUIECTBISET 0OCHy)KUBaHHE MO TaliMepy. MoHuTOp obecrieyu-
BAeT VypaBNeHWe pelneHueM 3amay Ha 9BM B pasauuHbIX pexumax,
BOCTIPUHMMAET OT paboumx nporpaMm UM OT OMepaTopa yIipas/sioulne
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KOMaHabl (OMPEKTUBbI) U OpPraHU3yeT X BbinoJHeHUe. [TocTOSHHO B
OnepaTMBHOM MaMsATH HAXOAWTCH TOJBKO YaCcTh MOHUTOpPA — DPE3UACHT,
OCTaNbHasl YacTh XPAHMTCS BO BHELLUHEN MaMsiTM U BbI3bIBAETCA M0 Mepe
HeoOxoaumocTu. B HekoTopbix DBM cynepBHU30p 1 MOHUTOP 00pasyoT
nporpamMmy-IucIieTyep.
Ha koMnbiotepax tuna IBM PC vaie Bcero npuMeHsiotes clieayio-
wue OC: MS DOS dupmb «Microsoft» nam coBmecTumbie ¢ Heit PC
DOS ¢upmer IBM u Novell DOS dupmsl «Novells, Windows dupmbl
«Microsoft», OS/2. Caman rneppasi onepauvonHas cuctema — MS DOS
(Disk Operation System) dupmbl «Microsoft» 6pi1a 16-paspsaHoit, oaHO-
3a0a4HoO# M Morna obLaThesl ¢ MoAb30BaTeNeM NMOCPEACTBOM Oe3MUKOM
KOMaHJHOM CTPOKHM Ha skpaHe. Jlo cHX nop BLIMYCKAIOT Takue MOaudH-
uupoBaHHble Bepcun DOS, kak PC-DOS 2000 dupmbl IBM, xota ux
pEIKO YCTaHaBIMBAKT Ha KOMMbIOTEpax kKak OCHOBHy OC. Ilouru He
WCIOAB3YIOT Takue nepebie Bepcud rpadudeckux OC, kak Windows 3.x
(xoHew 1980-x rr.), Windows 95. B Hacrosiiiee Bpemsa Ha PC ycranasnu-
BawT 32-paspsaanble OC dupmbl «Microsoft»: Windows 98, Win-
dows 2000, Windows Millennium Edition v T. A.
TlonynspHeIi KNacc CUCTEMHBIX MPOTPaMM — ORepayuorHbie 000104~
Ku, obecnedymnBalolive yaoOHbIi M HarsIAHbBINA CITOCO0 OBLEHUS MO/b30-
BaTeis ¢ KOMIbloTepoM. -OnepallMOHHbIE 0G0NOUKM NPEACTABAAIOT CO-
60it HancTpoiiku Han muckoBbiMU OC. MBTepdeiic 060104KH MO3BOSET
nosb3oBatenio ynobHo u addekTBHO padotats ¢ OC, ocyllecTBsiTh
auanor ¢ 9BM. B obosnoukax uMepapxuueckas CTPYKTypa (OpraHu3auus)
XpaHeHHUA Manok (karanoros) ¢ainoB Ha Aucke obecrieunBaeT ObICTPbIN
OCTYN K HUM. s pabotbl ¢ daitnamMum uMeEIoTCcs crnieluanbHble fpo-
rpamMbl. [IpMMeEpPOM JONTOBPEMEHHOIO MCIIOJb30BAHUS TAKOH 060N0YKH
MoxeT cayxutb Norton Commander miss MS DOS. M3pecTHbl Takue
onepaunoHHbie obonouku, kak Volkov Commander, PowerDesk, DOS
Navigator, Disco Commander, Far, Windows Commander u ap.
Cemegoie onepayuonnble cucmembsl CO3aHbl UISI OOCAYXUBAaHUS J10-
KanbHBIX ceTeit. OHM cayxar Ansi AUCNeTYEPCKOro YIIpaBAeHUst ApYTMMHU
KOMMblOTepaMM, HaXoasILMMHKCs B JokanbHoil cetn. Cetesbimu OC pac-
nopsixawTes aaMuHucTpatopel cetu. Takumu OC  sasasiiotes: MS
Windows NT, Novell Net Ware, LAN WorkPlace n ap.
Brewnee (obuwecucmemuoe) [10 cocTOUT U3:
¢ OUOGIMOTEKH TUIOBBIX MPOrPaMM: BBOAA, KOHTPOJSI, COPTUPOBKH,
KOPPEKTUPOBKU, ayO/IMpoBaHUst, 0O6pabOTKM eAMHUU HHPOopMa-
UMM, MOUCKA U BbIBONA MHMOpMALINK;

® MporpaMM pelleHus] KOHKpeTHbIX 3anad AC;

¢ CHUCTEMHOW AMCHETYEPCKON NPOTpaMMbl.
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N3 - paspabarbiBaeMbix cTanaapTHbix I1ITIT  MOXHO  BbLAENWTH
3. rpynnsr; ‘
e pacuupsromme Bo3MoxHoctH OC (obecreynBarOT paboTy MHOTO-
MaLIWHHbIX KOMILUIEKCOB, AMAaJOrOBbIX CUCTeM, paboTy B peaib-
HOM BPEMEHM, YAATIECHHYIO MAKETHYIO 06paboTKy);

e 0buiero HazHaueHuUs (I IUCceeB, rpadonocTpouTeaeit, cUCTEM
NpOrpaMMUpPOBaHUsI, 0OPabOTKK MATPULl, MOAEJMPOBAHMA, peLie-
HUs 3aday TEOPUM MaccOBOTO OOCNYXMBAHUSA U T. M.);

* ODMEHTMPOBaHHbIe Ha padoTy B ACY (1na obluelenesbix CUCTEM
00paboTky GaHKOB HaHHBIX, MWH(MOPMAUUOHHO-TTOMCKOBBIX CHC-
TEM), cucTeM 00pabOTKH JOKYMEHTOB.

Inst pazauuHbix npuMeHenuit va IBM PC paspaGotanm 1 Haubonee
LUPOKO HCIIOJIb3YIOTCS MHOTOYUCIEHHbIE NIPUKIIAOHbBIE MPOTrPAMMBI:

e TIOArOTOBKH TEKCTOB HA KOMIbIOTEPE — PENaKTOphl, (popMaTepsl,

KOHBEPTOPbl TEKCTOB W TEKCTOBBIE MPOLIECCOPH;

® TOJATOTOBKM AOKYMEHTOB THIIOTPA(hCKOI0 KaueCcTBa — HACTOJNb-
HbIE M3AATeNbCKUE CUCTEMbI;
co3JaHUs rpaUyecKMX H300pakeHUI — rpaduyeckyie pefakTophl;
00paboTKM TaGMMYHBIX TaHHbIX — TabJIMYHbIE TTPOLECCODDI;
pacno3HaBaHusg CUMBOJIOB;
06paboTKM MacCUBOB MHPOPMALIMM — CUCTEMbI yNpaBjieHHs Oad-
3aMU JIAHHBIX; ‘

NOATOTOBKH MpPE3eHTaLHi;

® 3KOHOMHYECKOTO HAaszHaueHus: Oyxrajtepckue, (PpUHAHCOBOIO
aHanv3a, §paBOBble WHGPOPMALMOHHO-TIOMCKOBBIE CUCTEMBI
UT. 0.

¢ CTATUCTUYECKOH OOpabOTKM AaHHLIX, JIMHEHHOH anrebphl, Andg-
bepeHIMaTbHOIO M MHTErPalbHOTO WCUMCIEHMS, HAXOXIECHUS
KOpHE# ypaBHEHHMI! ¥ DKCTPEMyMa, METOIOB YUCJICHHOIO aHanW3a
UT A,

® YEPUEHUS M KOHCTPYMPOBAHUS PA3NMYHBIX TIPEAMETOB U MeXa-
HU3MOB — CUCTEMbl aBTOMaTU3HMPOBAHHOIO NMpPOECKTUPOBAHMS,

e 0o0yyarollue, KOMINBIOTEPHBIE WIPbI, 3JEKTPOHHbLIE CNPaBOYHUKH
W T. A., UCTIONB3YIOLIME CPEACTBA MYAbTUMEANA;
BUPTYaJIbHOM PEanbHOCTH;

® TENEKOMMYHHUKALMOHHBIX - TexHonoruit  (WWW, sieKTpoHHas

noyTa v Ip.)

Texcmosble pedaKmopsi U hpoueccopsi TMO3BOSIOT NMOATOTABINBATH
NOKYMEHTBI OBICTPO M YAOOGHO, BBIMOIHSTH MHOTO (YHKLMH peaakTupo-
BaHus 1 HOpMATUPOBAHUS HOKYMEHTOB. Hanpumep, UCMOAb30BaTh pa3-
JuuHble WipudThl, ab3albl pa3Hoi HOPMbI, deaTh aBTOMaTHYECKU ne-
PEHOC CJIOB M HYMEPAUMIO CTPAaHWL, CHOCKM, OIJIaBNEHUS, MPOBEPATH
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NpaBonucaHue. TeKCTOBbIE NMPOLECCOPHI BKIIOYAIOT B cebA M Psil TAKMX
CNOXHBIX PYHKUMI, KaK pa3bueHHe TEKCTa Ha CTOJIOLbI, BCTABKA PUCYH-
KOB, TaGNML, IMarpaMM M T. A.

Pedaxmop mexcmoe obecreunBacT BBOA, U3MEHEHME M COXpAHEHME
CHMBOJIBHOTO TekcTa. OObeKTOM penakTUpOBaHUS SIBAsETCS (PparMeHT
TekcTa (OT OJJHOTO CMMBOJIA A0 BCEr0 TEKCTa), T. €. 00/1aCTh, yKa3aHHAas
(BbineneHHas) nonb3oBaTteyieM. K (pyHKIINSAM pelakTUpOBaHUS OTHOCAT
nobGapieHue, . ynaaeHHe, nepeMelleHye, KOnMpoBaHue, MOUCK U KOHTEK-
CTHYIO 3aMEHY. TE€KCTOBbIil peaakTrop mnpeiHasHayeH B OCHOBHOM Ui
TIOATOTOBKM TEKCTOB NIPOTPAMM, T. K. OHM HE TpeOYI0T GpopMaTHpPOBAHUS.
Wcnonb3yloTcs B 3KpaHHbiX peaaktopax (Norton Editor, dupmsr «Peter
Norton Computing Inc.», Multi Edit ¢upmsi «American Cybernetics
Inc» v Ap.). Pegaxrop TeKcToB BXOAMT, Kak npaBuno, s TypGo-cucre-
MbI — MHCTPYMEHTA/IbHbIE CPECTBA AJIsl CO3MAHMS, KOMITUSILMK, OTHal-
KM U BBIMOJHEHUS NPOTPaMM Ha A3blKaX BHICOKOTO YPOBHS.

Ecnu TEKCT MOArOTABAMBAETCA HA €CTECTBCHHOM f3blKE [AA MeYaTH,
TO CpEICTB pelaKTopa TEKCTOB YX€ HeNOCTaTO4yHO, TaK Kak Tpebyercs
pabora ¢ ab3auamu, CTpaHULAMM, pa3fenamu, pasHbiMM LIpUdTAMM
M T. 4., T. €. dbopMatupoBaHue (odopMnenue). Toraa B 3aBUCHMOCTH OT
CJI0XXHOCTH [IOKYMEHTa MCRONb3YIOT ¢opmamepsl, KOTOpbIE MNsi Mpell-
CTaBJIEHMs TEKCTA UCNOJB3YIOT TOJbKO CTAHIAPTHLIE KOJAbl: KOHEL CTPO-
KM, TIEpEBO/, KapETKH, KOHELl CTPAHULBI U JIP., TEKCTOBbIE MPOLECCOPLI U
HACTOJbHBIC U3AATE/IbCKME CHCTEMBDI.

C nomolubio mekcmossix npoueccopos (Hanpumep, MS WORD 98
(puc. 21)) MOXHO BBINOJNHATL HAOOP TEKCTA, €ro penakTUPOBAHUE W
dopMaTupoBaHue, COXpaHEHME U apXUMBUPOBaHWe, [e4Yarh, CO34aBaTh
JIOKYMEHTbI, BKJIIOYAIOLLME Pa3jMuHble BMAbl UHOpMaUKHU: TEKCT, Tab-
avubl, hOpMyNbl, PUCYHKH, WILTIOCTPALIMH.

Henoctatok TeKCTOBBIX MPOLIECCOPOB B TOM, YTO KAaXAbld M3 HUX
MMEET CBOIO CTPYKTYPY JAHHbIX [UIS1 MpeacTaBieHust Tekcrta. M3-3a storo
TEKCT, TOArOTOB/EHHbIi B OAHOM TEKCTOBOM MPOULECCOpe, HeJlb3sl Mpo-
YWTaTh, OTPENAKTMPOBATh N OTHOPMATUPOBATL B ApYrom. Ans cosmecTn-
MOCTH JOKYMEHTOB, CO3MaHHbIX C MOMOILLIO Pa3HbIX TEKCTOBLIX MpPoLIEC-
COpOB, TIPUMEHSIIOT KOHEepMOopsl — TPOTpaMMbl, TNpeobpasyioiimne ¢pop-
MaT BbixoaHoro daina ¢ oasoro npoueccopa B dopmar daitna apyroro
TEKCTOBOTO Mpoileccopa.

Hacmonbnbie uzdamensckue cucmemst NpenHa3HavyeHbl ISl BEPCTKH
JIOKYMEHTOB, T. €. pa3MELICHUsI TEKCTA MO CTPaHULIAM, pa3dueHue ero Ha
KOJIOHKM, BCTaBKM PHUCYHKOB, MCMOJb30BaHUS paszfiMuHbIX M300pa3u-
TenbHbIX 3¢ dekToB. Takue CHUCTEMbI NMO3BOASIIOT MOATOTOBUTL JOKYMEH-
Thl K M30aHHI0, 3dekTuBHO obecneurBasi noaurpadrueckyro TOYHOCTb,
LUBETA U YNpPaBJICHUE MAKETOM.
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Pue. 21

C nomolubto Hacmonsubix uzdamensciux cucmem (HUC) MOXHO He
TOJIBKO BBOAUTH, DEAAKTUPOBATh U GOPMATHPOBATH TEKCT, HO U TOTOBUTh
€ro K TMUrorpadcKkoMy M3AaHUIO, T. €. BLINOJHATH B MHTEPAKTUBHOM pe-
KHUME IOJHYK BEPCTKY TEKCTa BMeCTe ¢ rpadmkoit u UANIOCTpalUsSIMU,
TOTOBUTH K U3AaHMIO CIOXHbIE JOKYMEHThI (HAay4YHble CTaTbH, OPOLLLIODLI,
KHWUIK W T. 1.}, CO30aBaTh pasnuydbie nonurpadpuueckue addexrol. Ha-
CTOJIbHbIE U3AATENBCKUE CUCTEMbI NENSATCA HA JBA YPOBHS: HA4aJbHOIO M
npodeccuonanvHoro. HUC HayanbHoro yposHa (Hanpumep, MS
Publisher u ap.) nmpeaHasHaueH»bl WISl 3MU30IMHECKOTO co3aaHus Gloae-
TeHeH, oTKpbiToK U T. N. HUC npdeccuonansHoro ypoBHs npeaHasHaue-
Hbl U1 U3AaHUS CIOXKHbBIX L1OKYMEHTOB, MILAIOCTPUPOBAHHBIX XYPHAIOB
(Hanpumep, PageMaker, Corel Ventura 8 u ap. (puc. 22)).

CoBpeMeHHbIE CUCTEMbl MOATOTOBKM TEKCTOBBIX JOKYMEHTOB, 00Ja-
JAIOLLME JPYXECTBEHHbIM MOJIb30BATE/IbCKUM MWHTEPGENCOM, Oal0T BO3-
MOXHOCTb B pasHbIX 00J1aCTAX NMpOo¢eCCUOHATIBHOM IeATENBHOCTU OBICTPO
€O30aBaThb HEOOXOAMMbIE XOPOLLO HameyaTaHHbie U O(GOPMIEHHLIE AOKY-
MEHTbl M Pa3MHOXaTh UX B HEOGXOMMMOM JUIsl MOAb30BaTeNEil KONMYECTBE.

Ipaguueckue pedakmoper TipenHa3HAYEHb! AN CO3AAHUS PUCYHKOB,
cxeM, winoctpaumii. BeKTOpHbBIE pefakTopbl UCTIONbL3YIOT IS CO3AaHMS
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1.2, TIporpasompoparate AMMERHEX 3aK4y

& cpeae Turbe Pascal

6onee TOYHBIX YEpTeXeW, CXEM U PUCYHKOB, a pacTpoBble — Ajsi 0Opa-
6OTKM XYNOXECTBEHHbIX H300paxeHHWit, ¢oToU300paxxeHMi, co3aaHusI
KPAaCOYHBIX WUIKOCTpaLLMH.

CucteMbl MOATOTOBKYM TpapUYeCKUX MATEPHANIOB — HWHCTPYMEH-
TaNbHblE NPOrpaMMHbIE CPEeACTBa, NPEAHA3HAYEHHbIE NS CO3JaHUA W
MoaudukauMu rpaduyeckux o0bekTOB. Kak MpaBwio, 3TH CUCTEMBI
MPUMEHSIOT ISl HAQyYHOM Y 00pa3oBaTeNbHOI, KOMMEPUECKON U WILIIO-
CTPaTUBHOMN rpaUKH.

Hay4Hnas rpaduka miunpoko vcnons3yeTcsi B BUAE OTAECHbHBIX MOIY-
sieit npunoxenuit OC (HanpuMep MS Eqution — penaktop dopmyn u
Ap.) U WX BCTPOEHHBIX (BDYHKUMH (Hanpumep BEKTOPHBIN rpaduueckuii
penaktop Word u Ap.), B aBTOMAaTH3UPOBAHHBLIX CUCTEMAX NPOEKTHMPOBa-~
Hus (Hanpumep AutoCad u ap.), B reoMH(GOPMALIMOHHBIX CUCTEMAX.

KommMmepueckas (nenosast) rpadmka UCNONb3YETCs A/sl OTOOpaXeH st
pasAnYHbIX 3IKOHOMUYECKUX, (PMHAHCOBBIX U COLMAIbHBIX NOKa3aTene,
TabNMYHbIX AaHHbIX. B Buae uimocTpaunii komMepueckoi rpagukn mMo-
I'yT ObITb AMArpamMMbl pa3HbIX BUAOB, B TOM YUCJIE TMCTOrpaMMbl — [Ha-
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- TPAMMBI, NTOKAa3bIBAIOLIMEe H3MEHEHNE AAHHbIX 33 ONpPEAESIEHHbIN MePUO
BpeMeHn, rpaduKi — OTOOPAXAIOT M3MEHeHHME JAHHbIX 32 paBHblE Me-
pUOabLl BPEMEHU, JAMHENuaTbie AuarpaMMbl — OTPaXalT COOTHOLLUEHHE
OTIENbHBIX KOMIIOHCHTOB, KPYIOBbIE — IOKA3bIBAKOT abCOMIOThIE BEaU-
YMHB! JAHHBIX X TIPOUEHT OT OOLUCH CyMMDbl M Ip.

Ho Gonee Bcero pacnpocTpaHeHbi CUCTeMbl WUTIOCTPATUBHO Tpa-
dUKH, MCROAB3YIOWHECS -As1 Pa3INYHbIX LieJel MpakTH4YecKu B ni060i
cepe sestenbHocTU. [padnueckne penakTopbl M MpoileccoOpbl MOXHO
pa3feauTh Ha 1Ba BHOA: CUCTEMbl BEKTOPHONH M pacTpoBOil rpapuky, Ka-
KO3 U3 KOTOPBIX, B CBOIO OYepedb, — HA CHMCTEMbI, MPeAHA3HAYEHHbIE
g co3naHust rpadUYecKUX M300PAXKEHUH, U CUCTEMbl, B KOTOPLIX BbI-
NOJHAIOT B OCHOBHOM MaHWNyNMpOBaHHUE (B TOM YHCIE PenakTHpOBa-
Hue) rpadukoit (puc. 23).

CucTembl MOATOTOBKY TPAQUUYECKUX MATEPHANIOB MOTYT ObITh peasin-
30BaHbl KaK CaMOCTOSITE/NIbHBIE NPOTPaMMbl MTOCTPOEHUS TpadUUECKHX
usodpaxennit (Hanpumep Corel Draw, MS Photo u ap.), makeTsl npo-
TpaMM 7151 co3nanus npeseHtanu (MS Power Point, MacroMedia Flash
n 1p), GYHKUMHU OPUCHBIX PHUIOKEHHHN.

Tabauunsie npoyeccopss MO3BONSIOT BHIBOAMTD Ha 3KPaH NPAMOYTOJib-
Hble TabIULbI, B STYCHKU (KJIETKH) KOTOPhIX MOXHO BBOAMTL YWCIA, TEK-
CThbl, (POPMYbLl AN PACUETOB MO UMEIOMIMMCS AaHHBLIM. 3HAYeHUs 3e-
MEHTOB TaOAUL MOTYT MepPeBbIYUC/IATLCA MO 3agaBacMbiM dopMynam. [lo
NAHHBIM TabauLl MOXHO CTPOUTH Irpacduku. MOIlHble NPOLECCopb! NO-
3BOJISIKOT Ha OCHOBE PAacuyeTOB CO3JaBaTb CHOXKHBIE JOKYMEHTH C JWa-
rpaMMamu, pucyHkamu, cosaasatb b/l.

Nokyment B Excel npeactapned B puae Tabimubl (CTOAOLBI U CTPO-
KM — noius M 3anucu). TlepeceyeHus cTonbuUOB M CTPOK OOPa3yIOT CETKY
AYEEeK, B KOTOpbie MOMELIAIOT JaHHbIe 11000T0 BUAA, HO MO MpeuMyllle-
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CTBY YMCJIOBbIE, TAK KaK Hanbosee 2(hHeKTUBHO B 3JEKTPOHHbIX Tabmu-
uax 00padaThiBaTh MacCUBbl YMCI0BOI MHbopmauny. Tabnuua g01XHA
ObITb JOTMYHO MOCTPOEHA, yIOOHA IS YTEHUS U IKOHOMHYHA, T. €. — C
OLHOPO/IHbIMM XapaKTEPUCTUKAMM, COACPXKATh JAKOHUYHbIE TEKCThl M
He®OoMbIIMe WINIOCTpauuM, He JonycKaTh AMWHUX rpad. CTpykTypa pa-
6ouero okHa Excel npeacraBneHa Ha puc. 24. OHa cCOCTOMT M3 CTPOKH
3arojioBKa, CTPOKHM MEHIO, IMUKTOrpaguyeckoro MeHio (MHCTpyMeHTalb-
Hbl€ MTaHENIW), CTPOKK BBOIA (PEIAKTUPOBaHMUA), pabouero AUCTa, TUHE-
€K NPOKPYTKH, AeAUTENeH OKHA, CTPOKHU COOOLIEHHA.

CoBpeMeHHbIE TabJIMYHBIE MPOLECCOPbl UMEIOT BOoJbLIMEe BO3MOX-
HOCTH 475 3P(hEKTUBHOM padOTh! MOAB30BATENA: KOHTEKCTHLIE MOACKA3-
KM, BbI3bIBAEMBIE U3 KOHTEKCTHOrO WM TNUKTOIPacu4eCcKOro MeHIO,
CHPaBOYHYIO CUCTEMY, MHOTOBAPUAHTHOCTL BLIIIOJIHEHMS Onepauuii, pa-
DouMe nanku, cpeacrtsa ala ohopMmaeHUs U MoaudMKauMu 3KpaHa H
Tabnuu, cpeactBa oOPMIEHHS U BbiBOJa TAGJML HA TeYaTh, CPEACTBA
oopmaerns pabouunx JUCTOB, WAGHOHBI, CBA3BIBAHUE AAHHKIX C NOMO-
WIbKO OTHOCHTE/ILHON M abCOIOTHOM anpecauuu (paboTa ¢ HECKOIBKUMU
TabMUaMM, CBS3b HECKONLKMX JIUCTOB, KOHCOAMAALMST pabouux IUCTOB

5 - 10360 I'BozcBa Puc. 24
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U KHMT), BBIYUCJIEHUSA, OAeaoBasi rpaduka (IHarpaMMbl M CIOCOOBI HX
dopmileHUs1, BCTaBKAa MNAHOK MOTPEHIHOCTEN, IOCTpOeHME TpeHda U
Ip.), BbIOAHEHUE (YHKLUMI PENALMOHHBIX (TabauyHbix) B, momenu-
poBaHue (roadop apaMeTpoB M UCMOJIb30BAHUE METONOB ONMTHUMH3ALINU
JUISL HAXOXIEHUS ONTHMAIBHHIX DPEUICHUI Pa3HbIX 3a1ay), Maxpoipo-
rpaMMMpoOBaHue (VCIOJIb30BaHWE BCTPOSHHOrO f3blKa MpOrpaMMUpOBa-
HUS MaKpOKOMaH/ AJI 4acTo MOBTOPSIEMBIX geiicTBuit) (puc. 25, 26).
B 21eKTpOHHBIX TabauLax MOXHO 06pabaThiBaTh AaHHbIE, B CAEAYIOLINX
opmarax: obuiMil (47151 TEKCTOBOM M YUCIOBOH MHGMOpPMaLUHK), YUCIO-
BOM, TEKCTOBbIM, NEHEXHBIN, KATEHAapHBIA U BpeMEHHON, NPOLUEHTHbIIH,
duHaHCOBBIHM 1 ap. Ayelixu Tabauibl MOIYT COAEPXKATH KAK YMUCIOBBIE U
TEKCTOBbIE KOHCTAHThI, TaK U BLIPAXKEHHUS (apUDMETUUECKUE WIM JIOTH-
yeckue) B BUIe dopMyia. B Excel, HalIpuMep, UMeeTCsl TakKE MHOXECT-
BO (okono 400) BcTpoeHHBIX (PyHKUMIA AN pasNUyHBIX pacyeTos, pabo-
Tl ¢ B/I, cnyckamu u ap. JoKyMeHTHl, CO3TaHHBIE B 3JIEKTPOHHBIX Ta6-
JIMLAX, UCTIOMB3YIOT M KaK CaMOCTOSITENbHBIE, M KaK COCTABHBIE YacTu
LIPYTUX CIOXHBIX TOKYMEHTOB (puc. 27).

Ipoepammer pacno3naeanus cumeonog TO3BOJAT BBOAUTE C NOMO-
LBIO CKAaHepa HareyaTaHHble TEKCThI, IeJ1asl HEHYXHbIM YyTOMMTEbHbIH
Y TPYNOEMKMH BBOA TeKcTa C KjiaBuaTypbl. KauecTBO pacnosHaBaHus
TEKCTa 3aBMCUT OT KAYyeCTBa BBOAMMOIO.

Cucmempt ynpaenenus 6azamu dannsix (CYH/) — 1a0T BO3MOXHOCTD
YOPaBIaTh GOMbIUMMY MHGOPMALIMOHHBIMM MACCUBAMU MHMOPMALMHN —
B. B[ — 310 NoOMMeHOBaHHasl CTPYKTYPUPOBAHHAS COBOKYITHOCTh JAH-
HBIX, OTHOCSILUMXCS K KOHKpeTHOM npenMetHoit obnacti. CYBJl npea-
Ha3HAYeHb! A5 MHTEPAKTUBHOIO MPUMEHEHHMS W BKJIIOYAIOT CPEICTBa
nporpammuposanus. Ectb CYB/I mns paspabotku He6Gonbwmnx UHGOP-
MaLMOHHBIX CUCTEM, & eCTb — A CJIOXHBIX THIA KIMEHT — CepBep.
B 3toMm ciyyae Gasa pacnonoxeHa Ha GOJIbIIOM KOMITBIOTEpE-CEPBEPE,
KOTOpPLIY NPUHUMAET OT MPOTPaMM, BBIMIOJHAEMbIX HA APYTHX KOMITbIO-
Tepax-KJAMeHTax, 3alpockl Ha rnojydyeHue uHdopmauuu u3 BJI.

CYBI — COBOKYNMHOCTb METOOOB, SA3LIKOBBIX M MPOTrPaMMHBIX,
Cpe/CTB, MPENHA3HAYEHHBIX /It CO3JaHMS, BEAEHUS U UCIOAb30BAHMSI
BA. Metoab! u cpeactsa CYB]l NMO3BOJISIIOT OCYLIECTBUTbL COOpP, PErUCT-
pauMio, XpaHeHue, YIOPSIAOYEHME, MOWCK, BBIGOPKY MO 3arpocaM U
npeactasiaeHue nundopmauuu b, C nomowsio CYB/L MoxXHO co3naBaTh
U XpPaHUTb OOJIBLUME MAaCCUBBI AaHHBIX U MaHMMyAUpoBaTh UMH. B co3-
IaI0T B COOTBETCTBUM € MOJEASMM OITMCAHMs NaHHBIX U MX CBOHCTB B
BA. Briensior peduyOHHYIO, UEPAPXUYECKYIO U CETEBYIO MOAEIU no-
crpoenus b/, a coorsercTtBeHHO, U CYB/I.

Uepapxnyeckue Bl cTposT B COOTBETCTBHU C MOJE/IbKO OTMCAHMS
OOBEKTOB, BXO/SILUMX B MPEAMETHYIO 00J1aCTh KaK COBOKYIMHOCTH Mepap-
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0 Hea8BHO UCNONE20BABLUKACHA

A NonHBIt 3NPABHTHBIA NEpeYsHD

FHancobele

Cooimm 1 Maceusot
Padora c fiasoi paHHbI
Tekcrostie

4 Norvueckue

Nposepra CBOMUCTE K SHAYEHMN

Puc. 25
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Puc. 26
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Puc. 27

XUYeCKH (10 YPOBHSM MOAYMHEHMS) B3aMMOCBSI3aHHbIX OOBLEKTOB U UX
atpubyTOB (CBOMCTRB), € OTHOLIEHWsI NOCTPOEHBl NO TIPUHUMIY «OAUH
KO MHOTMM>».

PensiumonHste B/l CTposT B COOTBETCTBUM C MOAENBIO OMUCAHMSI
00beKTOB, BXOASIMX B NPEeAMETHYIO 0DNacTb KaK COBOKYITHOCTH B3au-
MOCBSI3aHHBIX aTpUOYTOB, T. €. CBOHCTB, HaXOASLUMXCH B ONPERESeHHbIX
oTHOWEHHSIX. OTHOILEHUS! MOCTPOEHbI MO MPUHUMNY «OAHH KO MHO-
rum». Pemaumonnast monens BJl npeacraensieTcsi yaule Bcero B BH/E
B3aMMOCBSI3aHHbIX TaOMMLL, COCTOSILMX U3 NoJiei (cTondLoB) M 3anuceii
(ctpok). B kaxnoii Tabnuue BbIOMpaeTcs KoY — MoJe, OJHO3HAYHO
OIpEAcAsIONICE YHUKANbHOE 3HAYEHHE KaXJOW 3anucH, no KOTOPOMY
OCYUIECTB/ISIIOT MOKUCK U BHIOOPKY AAaHHBIX.

Certesbie BJl cTpOSIT B COOTBETCTBMM C MONEJBIO OMUCAHUA OObLEK-
TOB, BXOASILIMX B MPEAMETHYIO 00JacTb KaK COBOKYMHOCTH B3aMMOCBS -
3aHHbIX 00BEKTOB M UX aTpuOyTOB (CBOWCTB), Ii€ OTHOILIEHUS MOCTpOE-
Hbl MO MPUHIIUILY «MHOTHME KO MHOTHM» M «MHOTHME K OJIHOMY».

Cozparorcas CYB/l o6iuero ¥ cneuUaIM3MpoOBaHHOTO Ha3HAuEHMUs!.
CYB/l obuiero HaznaueHwsi CTPOSiT, KaK NpPaBWIO, [Uisi ONpeaeneHHOM
OC (Hanpumep MS Access sipasiercsi npunoxenuem OC Windows) H Mo-
nenu DBM. Tlpu HeBo3moxHocTH ucnonb3osarh CYBJl o6uiero Hazua-
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YeHHUs pa3pabdaThiBalOT CrCLNATM3UPOBAHHBIE, 0OECTIEYMBAIOILHE 1OTION -
HUTENbHBIE PYHKLMH, KOTOPBIX HET y cranmapTHeix CYBJ, niau oHu He
yCTpauBaloT TIONb30BATENEH MO TAKUM XapaKTEPUCTUKAM KaK CKOPOCTb
TioncKa MHGPMalLUK 10 3apocaM, BPEMS CO31aHMs OTYETOB, YUCI0 1Ta-
pajieJbHBIX OOpalleHuit K JaHHBIM U 1p.

CnenyeT Takxe OTMETHTD, YTO Pa3HOOOpa3Hbie OQUCHBIE MTAKETHI MO~
3BOJISTIOT [UTST CO30aHMA OOMbLUUX U CIOXHBIX JOKYMEHTOB, COIEpPXKALIMX
MHGPOPMAUKIO Pa3iMYHOTO BHOA WCIOAbL30BaTh TexHonoruio OLE. Tex-
Honorus OLE (Object Linking and Embedding) — TexHonorus cesa3biBa-
HUS YU BHEAPEHUS OOBEKTOB, MO3BOJAIOLIAS NMEPEHOCUTh (BHEAPATH) U3
OfiHUX B Apyrue dainbl uudopMauuio pasanuHoro suma (rexcr, rpabu-
Ky, TaOJMUbI, 3BYKOBOH KJIMMA K T. A.), CO3AaBasi CBSI3aHHBIE COCTABHLIE
IOKyMeHTbE ((aiinbl), cogepxkallive COBOKYMHOCTb 3TOi HMHGpOpMAaLIUK.
B kayectBe nmporpaMMbi-KJIMEHTa BBICTYMAeT TIpPOrpaMma, cobGupaiolas
COCTaBHOM MOKYMEHT, a NPOrpaMMbI-CEpBEpa — MpPorpamma, B KOTOPOIi
paHee ObIJ1 co3aaH BHEAPsieMbIi (TIEpEeHOCUMDBIi) 00BEKT.

Clicmemesr nodzomosku npezesmayuii MOTYT CO3AAaBaTh CJIAABI 114 TIpe-
3eHTAUMM, pacionarasi Ha HIX KpacUBblE PUCYHKU, HAAMUCU,, IUarpaMmbl,
BKJIIOYMTh 3BYK M aHWMAaLMIO, [IOKa3bIBaTh UX ¢ NOMOLLUBIO KOMIIbIOTEPA B
N1060M MOPSIAKE B pyYHOM MM aBTOMaTHYECKOM pexnmax (puc. 28—34).

Micrasaft PowerPaoint - [gtgpf_[{tosbka

PYCCKUM NEN3AXK KOHLIA
XVII = XIX BB.

Puc. 28

Hpozpammnoe obecnenenue dan evrincaumessnoii mexnuxy...

o

‘Cnnpsectp Weapni «Beper Coppenton

Mpan LinwxuH

Puc. 30
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Ilpozpammer  dna  anumayuu TIO3BOINSIIOT CO3/IABATh YNPABIAEMbIE
IBYX- U TPEXMEpPHBIE M300pakeHHs1 OOBLEKTOB, KOMOMHUPOBATH WX s
MOJIyYEHUS] AHUMAIMOHHBIX PUITIbMOB.

Hpoepammser dna eudeo na xkomnvlomepe — IIPU HANAUYUU COOTBETCT-
BYIOLLEr0 OOOPYNOBAHMS MPOU3BOXAT HA KOMIBIOTEPE MOHTAX BWACO-
bWILMOB, HaNoXeHUe TUTPOB, BUAc03(hdEKTOB U T. 1.

Hughopmayuonno-nouckosvie cucmemovt (MITC) coaepxar TEKCTbI 10-
KYMEHTOB M TPEIOCTaB/sI0T BO3MOXHOCTH MX NMOMCKA, BBUIAYM Ha re-
yatb ¥ Op. OHU MOryT ObiTh OOlIEro Ha3HAaYeHUs (HATpUMeEp, BCE TO-
CyIapCTBEHHOE 3aKoHomartenbcTBO Poccuu) M crieLManu3UpOBaHHOTO
(Harpumep 6aHKOBCKO€, TaMOXEHHOE, MEIULIMHCKOE M Ipyrue 3aKo-
HONATENIbCTBA).

Tlepsoie undopmanvonnbie cuctembl (MC), peanuszoBaHHble Ha
97IEKTPOMEXAaHUYECKUX CYETHBIX MalUMHAaX, NosABWIKCH B 1950-x rr. u B
OCHOBHOM MNpeJHa3Hayaluch WIg 06paboTKM CYETOB M pacdeTra 3apruia-
Tel. B 1960-¢ rr. mHbopmauuio u3 MC cramm npuMeHsTh Wi OTYET-
HOCTY N0 pa3sHooOpa3HbIM mapamerpaMm. B 1970-e n navane 1980-x rr.
KomnbioTepHble MIC yXe INMPOKO MCTONB3YIOT KaK CPEACTBO Yrpas-
JIEHYECKOTO KOHTPONIA 1151 npuHstus pewrenmit. K konmy 1980-x rr.
HC craHOBATCS cTparerMyeckKMM UCTOYHUKOM WHGOPMAIIMM U HIMPOKO
VCTIONB3YIOTCA Ha Pa3HBIX YPOBHSIX BO MHOTMX oOpraHu3auusix. Ceoe-
BPEMEHHOE M OBICTPOE TIpeloCTaBieHHue HWHMOpPMalMM, KOTOpoe obec-
NEYMBAIOT YenoBeKOo-KomnbioTepHble UC, nomoratoT B nwoboii chepe
JESATEIbHOCTH JUISE  TIOJIYUEHUS] palMOHAIbHbIX BapHaHTOB peLLEHUsI
YMpaBeHYECKHUX 3ahay, OCBODOXIEHHsI pPaOOTHUKOB OT DYTUHHOMR pa-
OOTbl 3a CYEeT ee aBTOMAaTU3aUMU, 3aMeHbl OyMaXHbIX HOCHUTENed Ha
MAarHMTHBIE, UTO CHWXaeT 00BbEeMbl OYMAaXHBIX TOKYMEHTOB, YMEHbLIE-
HUS 3aTpaT Ha IPOM3BOJCTBO MPOAYKTOB M YCNYr, a TakXe NMpeaoCTaB-
JIEHWsI YHUKATBHBIX YCIIYT MOTPEOUTENSAM U Op.

Ilo xapaxTtepy ucnoib3oBaHus uHdpopmauun UC pasagensior Ha cuc-
TeMbl MH(POPMALMOHHO-TIOUCKOBBIE U HWHEPOPMALIMOHHO-PELIAIOLINE, B
KOTOPBIX BBLAEAFIOT HHGOPMALHOHHO-YIIPABIISAIOILNE U COBETYIOLLUE.

Ynpapnsitowue UC obpabatsiBalor 6onblive 00beMbl MHGOPMALIUN
W BHINOJHSIOT pacueTHbIE 334a4M, B pPe3yabTaTe BbipabaTbiBaloT MHGOp-
Maluio, Ha OCHOBE KOTOPOi YelIOBEeK MPHHHUMAET pelleHUs. DTO CUCTe-
Mbl Oyxrajirepckoro yyera (Hanpumep 1C u ap.), onepaTMBHOrO MiaHu-
pOBaHMs BbINycKa MPOAYKIIMM, CO3MAHUS OM3HEC-MJIaHOB — K MpUMeEpY
Project Expert, — u np.

Vnpaeasiomve UC BxomsT, kak npasuio, B ACY: opraHuzaumoH-
Hble, MpeaHa3HayeHHble IS aBTOMATU3aUMK GYHKUWH ynpaBieHYeCKO-
ro AepcoHaia; TEXHOJIOrHYeCKHe — Ul aBTOMATH3aUuuK PyHKUMI mpo-
U3BOIACTBEHHOIO NEPCOHANIA; MHTErpMPOBaHHble — IS aBTOMaTU3aLMH
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BceX (YHKUMit OpraHW3alMM, OXBATbHIBAWOIME BeCh MK paboT: OT
yIpaBjeHUs1 10 NPOU3BOACTBA NMPOAYKLIMH.

Coseryiomme MC BbipaGaTbiBalOT MHOOPMALMIO, KOTOpas NPUHU-
MaeTCsl K CBENEHHIO, HO HE BCErAa UCIOJb3YeTcsl Wi KOHKPETHBIX Aeif-
CTBMil. DTO YyX€ HHTENNCKTyalbHble CHUCTEMBI, 3a4acTyld 3KCMEPTHhIE,
obpabarsiBaloLLye He AaHHbIe, a 3HAHMS.

Cpeau UC ocobo cnenyeT BbAeIUTh reOMHMOPMALMOHHbIE CHUCTe-
mbl (TUC), Kotopbie nosiBUuauch B 1960-e IT., HO pa3sBMTHE MX Hava-
JIOCh TIPH MOSIBJIEHUH EMKHUX HOocuTened MHGopMauun M BbicTpoaeicT-
ByolMx rtexuuveckux cpeacrs. OcHopoit TMC sapunace reorpadpuye-
cKas Kapra, B HEH MCIIOJNb30BaHbl TaKXKe pasHble KaprorpaduuyecKue,
CTaTUCTUYECKME, adPOKOCMMUYECKHE M JApyrue matepuannl. Ha ocHose
MHOTOCJIOHHOM TOIOJIOTHYECKON MOAean reorpadUyecKMX AAHHbIX B
FUC onuchiBaloTCs KOOpAMHATHI OOBEKTOB M MX XapakKTepuCTHKH. MR-
dopMaumoHHOI ocHOBOM 6a3 maHHbIX TMC siBasioTcst ungpoBbie Kap-
Thl, COCTOSILIIME M3 Habopa TeMaTUUeCKMX CNOEB HAHHBbIX B UMPpOBOIi
dopme. C nomolupsto T'MC nonydaor reomHdopMauio B NpoOCTPaHCT-
BeHHOH uudpoBoil U HeuudpoBol Gopme, KOTOpass UCNONL3YETCS BO
MHOrux cepax IesiTebHOCTH (MYHULWNANbHOM YIPaBAE€HWUH, TEONO0-
MU, CTPOMUTEJILCTBE, BOCHHOM f€ne, CEJbCKOM X03iCTBe isl 00YCT-
pOMCTBa TeppUTOpHUM, JiecoycTpoiictBe U T. n.). TMUC nogpaspensiior Ha
TeMaTUueckue (Hanpumep COUMAIBHO-3KOHOMMYECKME W Ap.) U 3e-
MeJTbHblE (Hanmpumep KamgacTpoBble M ap.). OHHU MOTYT ObiTb OOLUEHA-
LUIMOHANBHBIMM M PErMOHANbHBIMU, MHOIOLUENEBBIMU W CNEUHATIU3INPO-
BaHHbIMU. OnHo# u3 raBHbix 3agay [HUC ssnsieTcss nmoanepxaHue Ha-
xoasiwencst B Hei MHQOpMalUMK Ha COBPEMEHHOM YPOBHE, T. €. 3aaava
€e MOCTOAHHOTO OOHOBJeHusi. MHorma pa3spabarbiBalOT HeOOJbIINE,
JIoKanbHble TaK HasbiBacMmble HacTonbHble [UC (HanpuMep Ha aBTOMO-
OUNbHbIE JOPOrH paioHa), HO €CThb NPUMEPBHI CO3NAHUS MEXAYHapoi-
neix TUC.

B 1996 r. mecrs npubpexHbix cTpaH co3nanu FTMC «YepHoe mope»,
koTopas sxiouyaet BJI no oxeaHorpaduu, reosorumn, METEOPOJIOTHUM, 3a-
TPH3HEHUAM, OUO- U PLIOHBIM pecypcaM.

Ons peanuzauum 6onsiuimx FUC ucnons3yior npdeccuoHa bHbIE
WHCTPYMEHTAJNbHO-NIPOrPpaMMHBIE  KOMILIEKCH  (HanmpuMep cucreMa
Intergraph); ans HeGOJbLWIMX — TakKue NpPOrpammbl, Kak, Hanpumep,
GeoDraw, Geo Graph u ap.

[Ipoepammur Gyxzaamepckue u QUHAHCOB020 AHAAU3A VCTIONB3YIOT JUISI
BeleHUs1 BYXraNTepcKoro yuera, NoaArotoBKkM ¢GpMHAHCOBOH OTYETHOCTH U
(pMHAHCOBOro aHaIW3a ACATENLHOCTH MpeanpusaTust. s npeanpusiThit
¢ GONbIIMM OGBLEMOM XO3SIMCTBEHHOI JICSTEABHOCTH MCIONb3YIOT MPO-
rpaMMBbl CKAAACKOro yyeTa, TOProBbiX ONepalMii, KOHTPOIs 3a BhIMOJHE-
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HHWEM [IOTOBOPOB H T. M., KOTOPbIE YK€ HE OTHOCSTCS HEINOCPEACTBEHHO
K Oyxranrepckum. TlporpamMmbl MAaHMPOBaHUS TIO3BOJSIIOT pa3pabaThi-
BaTh IUIAH paGoT, TPeOYIOWMii A1 ero BHINOMHEHUS MHOTO TPYIOBBIX,
MaTepUaibHbIX ¥ TEHEXHbIX 3aTpar. '

Cucmembi aemomamu3upoBanHo2o npoekxmupogarust YIpeaHa3Ha4YCHbBI
IS IPOCKTUPOBAHUS M BbluePUMBaHHWS PA3IUYHBIX APEAMETOB U Mexa-
HU3MOB Ha KOMITbioTEpe. MMeloTcs Gonblline, CpeaHMe U Malible CHcTe-
Mbl. Bomblilie BKIIIOYAIOT CPEfiCTBA TPEXMEPHOIO  MOIETUPOBaHUs, TIPO-
€KTUPOBaHUSA MPOLECCOB 00paboTKU AeTalieil, MporpaMMMpPOBaHust 060-
PYLOBaHUSA C YUCIAOBbIM MPOTPAMMHbIM YIIPaBieHWEM M T. A

SkcnepmHbie cucmems OPUEHTUPOBAHBI HA PEUIEHNE IIMPOKOTO KPy-
ra TpyaHo ¢opManin3yeMbix 3agay. B Takux cuctemax TECHO MepeiuieTe-
Hbl TEXHUYECKUE U TBOPYECKUE 3AEMEHTHI. JFKCnepmuas cucmema — npo-
FPaMMHO-AMMAPaTHbI# KOMIUIEKC, OCHOBOW KOTOPOYO- sIBnsieTcsi Gasa
3HAHMI — CHCTEMA. BBICOKOKAYECTBEHHBIX CHENHMAIPHBIX 3HAHUH O He-
KOTODOIi MPeAMETHON 001aCTH

Jkcnepmusie obyuarouiue cucmemsl — CUACTEMBI UCKYCCTBEHHOTO MH-
TEJUTEKTA, MOCTPOEHHBIC Ha OCHOBE COBPEMEHHBIX HAYYHBIX 3HAHMH O
HEKOTOPOH NpeaMETHOH 0OMacTW A PELEHUS PasNU4YHBIX MpobieMm.
B Takue cHucTeMbl 3aI0XKEHBl 3HAHHUST BHICOKOKOMIIETEHTHBIX CHELUANM-
CTOB B ONpEJEJEHHBIX 001actaX. DTH 3HAHUS XOPOLIO NMpeICTaBieHbl B
CUMBOJILHOM (opMe, 3G(PEeKTUBHO CTPYKTYPUPOBAHbI W NMO3BOASIOT
I0JIb30BATEIISIM, 11e71€CO00pa3HO MX UCMO/Nb30BaTh. Takue CHUCTEMbI, MC-
MOJIB3YIOILME 3JIeKTPOHHBIE YYeOHUKU U ceTh MHTepHET, NMPUMEHSIOT
I pasiMyHbeiX GOPM AMCTAaHUMOHHOro 06pasoBaHMsA, TaK KaK OHM
JAI0T BO3MOXHOCTD YYalIUMCS NTOJTy4YaTh 3HAHUS, UCTIPaBAATD AONYLUEH-
Hbie ONIMOKM, CIaBaTh 3a4eThl ¥ IK3aMEHbl NYTEM TeCTUPOBaHUS (OLEH-
KW COOTBETCTBMS 3HaHHMM y4Yalllerocsl 9KCIEePTHON MOJIENM TECTOBBIX 3Ha-
HU) B yCTHOW U NMHUCbMEHHOI GopMe.

B rakux cucremMax, a TakXe KOMIBIOTEPHBIX UIpax U APYruX JOCYFo-
BBIX CHCTEMAaX WKPOKO NMPEeICTABISHBI CPECTBA TEXHOMOTUYW My/ibmume-
dua — o0b6paboTKM W OTOOpaKEHWsT Ha KOMITBIOTEpe MHOrooGpasHbIX
cpencTtB MHGOpPMaUMU: ayauo, BUACO U Ip.

TexHoNoOrMs MYyAbTUMEINA HCMONB3YETCd TAKXKE IS MMOATOTOBKH
MPE3CHTALMH, CTEHIOB M T. N. MynbTUMEIUIHbIE MMPOEKTHI 3aHUMAIOT
OOJIBLIYIO NaMSATh, NO3TOMY [UISI UX XpPAaHEHUS WCIOJB3YIOT MarHUTHBIE U
ONTUYECKUE NHUCKM Oonbluoi emkocTH (CD-ROM 200—500 Mo6Gait u
sbite, DVD u ap.).

TexHONMOrMA MYJBTUMENHMA MCIOJIb3YeT KOMIBIOTED, BOCIPOU3BOISI~
LUK Bce BN AbI MH(I)OpMaLU/lI/I, KOTOpBIE BMECTE HA3bIBAIOT MYJAbTUMC-
ava (multi — MmHoro, media — cpeacrsa uHdbopmauuu). MylbTUMe-
IMa-KOMIIBIOTEP NOJKEH BOCIIPOU3BOIMTH TEKCT, LIBETHBIE M300paxe-
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HUf, .2 TAKXE ayauMo M BHAEOMH(MOPMALMIO OT pPa3HbIX HCTOYHUKOB
MHPOpMALIMU: KHHMIN, TeledoHa, TeneBU3opa, MarHMUTo(OHa, BUIEOKA-
Mepel U T. M. [na 9TOro oH HoJLkeH GbITh CHabGXeH IU1aTamMM, MO3BO-
JSIOIMMU BBOA-BBLIBOI AHAJIOTOBOM MHGpOpPMAaLMKM U €€ Npeobpa3osa-
Hue B uudposylo dopMmy. st mpeacTaBleHUs] aHAIOTOBOM HH(pOpMa-
uuu B uudposom Buge TpebyloTCs OrpoMHbIE OOBEMBI NaMSITH
(HampuMmep, HECKONbKO MHHYT BHAeODWIbMA 3aHMMAIOT JIECSITKH
M6aiit namatu). [103ToMy A 3THX LiefeH NPUMEHSIOT GhICTpoaeicT-
BYIOILIME TIPOLIECCOPbl M OMNTHYECKHWe KoMmakT-gucku. Ha CD-ROM
JaHHBIC XPAHATCH B BUAE IMOCJEAOBATEALHOCTH LMD, MPEACTABREHHLIX
MMKPOCKOTIMYECKUMM BMaguHaMU — nuTamu. C AMCKa MX CYUTHIBAET
JIa3epHbIA JIyd.

Bbiaensior ABe rpynibl MyJIbTUMEIUHHbBIX TIPOrpaMM:

e [aKeThl A5l OOyYeHUs M OOCYra Mo OnpeaeteHHON TeMaTUKeE, 3H-
LMKJIONIEAUM MO OTPACNSIM 3HAHHIii, INEKTPOHHLIE YUuTeNlsl B 00-
JIaCTU MHOCTPAHHBIX S3BIKOB U T. 4. (Ha CD-ROM ot 200 no
500 M6aiit);

e MNaKeTbl MOATOTOBKM BUAEOMATEPHANOB [UIl CO3AAHUsS CTEH/OB,
MpeacTaBleHUH,  NEMOHCTPALMOHHBIX  AMCKOB  (Hanpumep
Multimedia Viewer Kit u ap.).

Oco0blii BUJI MYJNbTUMEIMIHHBIX NPOEKTOB — CUCTeMbl «BupTyaib-
Hasl peanbHOCTB» (virtualis — BO3MOXHbI) — (aHTACTUUECKHHA MUp, B
KOTOpPOM 4YEJIOBEK CTAHOBUTCS AeHCTBYIOLIMM aMIOM. OH, OCHAEHHbIN
CTeUMa/IbHBIMM CpeICTBaMU (LLJIEMOM — JUCILIEH ¢ ABYMsI HEOObLIH-
MU 3KPaHAMU — 110 OJHOMY Ha KaXIblil 1/1a3, HaylHIHUKAMM, JAaTYUKOM,
COO0OLIAIOLIMM KOMIIBIOTEPY O ABHXXEHHMM FOMIOBbI, PY4HBIM YCTPOHCTBOM
BBOJIA IUISl YNIPaBIeHUs1 ABUXEHVEM (nepyarka ¢ JaTiMKaMu)), BUIAMT U
aKTUBHO YYacTBYET KaK Obl B peaJibHOM XM3HH, cO3AaBaeMoil nHPopMa-
Luei, reHepupyemMoil KomnbloTepoM. CucreMa BriepBble Oblla CO31aHa B
HACA (CLLA) npy noaroToBke acTpoHABTOB MJisi Bbicaaku Ha JlyHy,
4TOOBLI BOCCO3AATh C MOMOLLUBLI UMHTHUPYIOLLIUX TIPOrPpaMM Te YCIOBMS, B
KOTOpbIX acTPOHABThl MOFYT okasarbcs. [lanee cucrema «BuptyanbHas
PEAJIBHOCTb» TMOJYYWIa LIAPOKOE pacipOCTpaHEHME LI CO3JaHUs Tpe-
HaXXEPOB B Pa3IM4YHbIX chepax OesiTeNbHOCTH.

PazpaboTtaH psia MyJIbTMMEAMMHBIX poOrpaMM, 4ToObl OyayuUiHe Bpa-
YW MOI/IM NOBBbILIATE CBOIO KBaM(pMKauulo 6e3 nauveHToB. Ha TtpeHa-
KEpax MOXHO U3y4aTh HE TOJKO CTPOEHKE BHYTPEHHUX OpPraHoB, HO W
MPOUCXOAALLNE B HUX ITPOLIECCHI.

Ha Tpenaxepax nunotbl oTpabaTbiBaloT ASUCTBUA B NOJIETE, aBTOMO-
OUIMCThl — HAa AOpOTax, CMOPTCMEHbI yuarcs NaaBaTh, €30UTb Ha BEJIO-
cuniefax M T. 4. '
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Ipozpammer mexnonozuu- WWW (World Wide Web — Bcemuphas
rnaytuHa). BecemupHas nayruHa — 3ToO NECATKH MWUIMOHOB KOMITbIOTE-
poB-cepBepoB ceTU MHTepHeT, conepxalunx Web-cTpaHHIlbl, B KOTOPOJ
UCIOIb3YETCS] TEXHOJIOTUSI TUMIEPTEKCTA (TEKCT CTPYKTYPHUPYETCS C TTOMO-
LILIO BBILEJIEHMS] B HEM LBETOM K INOIYEPKMBAHHEM CJIOB-CCHUIOK: T'M-
Nepcehbliok). st nporpaMMHpPOBaHMsE CAiTOB MCHOJB3YETCS A3BIK TH-
neprekcroBoit pazmMetku HTML. C nmoMouibio TMIepechbiioK OCYLLECTB-
JSI0T Tepexofibl KaK BHYTPHU. MCXODHOrO TEKCTa, TaK M Ha IpYyrue
JOKYMEHTBI, HAXO/SILLIMECS B KOMIIBIOTEPAX, MOAKIIOUEHHBIX K ceTH MH-
TepHeT. CepBepbl ceTH, padoTaiollMe 110 3TOM TEXHOJOTHMH, HA3bIBAIOTCS
Web-cepBepbl, a JOKYMEHTBI, CO3JaHHbIE MO 3TOH TEeXHOJOTHUH,
Web-cTpanuiibi.

Honxmountecst x MHTEpHETY MOXHO Yepe3 npopailiepa — JHLA
WJIM OPraHv3aliii, UMEIOLINX MpaBa Ha BbIXOJ K cepBepaM rnodanbHok
ceti. Habpary komaHpaw: [lyck — [lpozpammer — Cmandapmusie —
Cen3b — Yoanennii docmyn k cemu Ilpoeaiidep Humepnem. [anee Boi3BaTh
JMaJiorOBOE OKHO JYcmanoseka ceszu. Bectn maeHtudpukarop (login) B
none Hmsa nonv3ogamens w napons (password) B none Ilaposs. Haxartb
kHonky [lodxawouumeca. JONXHO TMOSIBUTHCA WHGOPMALIMOHHOE OKHO,
cojfiepxalillee XapakTepPUCTUKHU CKOPOCTH, JVTUTEJIbHOCTH | JIp.

[Tonb3oBaTesM MOryT HoJjy4aTb MHMOPMALMIO C CEPBEPOB, UCIMOAb-
3ysl clieLMalnbHble mMporpammsl npocMorpa (WWW-6paysepsl). Hanpu-
Mmep, Opaysep Internet Explorer (O6o3peBarenb) — creLuaTbHas Ipo-
rpaMma onsl Hapurauuv no MHtepHery. B3ammoneiicTBre Mexay noJk-
30BateNieM (KIMEHTOM) M CEpPBEPOM ITPOMCXOAMT IO CHELUaTbHOMY
nporokony HTTP (HyperText Transport Protocol). ITosb3oBatenb npu
MOMCKE [OKYMEHTa [OJDKEH YKa3aTb IIPOTOKOJ, alpec CepBepa, UM#A
JUpEeKTOpUMM Ha cepBepe M uMs ¢aitla, B KOTOPOM HaXOOUTCS AOKY-
MeHT. Hanpumep, rorck A0KymMeHTa O Aewndparope MOXHO HaHTH B
«Bonplioit COBETCKOIM 3HUMKIONEIUU», yKa3ap: http:// encycl.yandex.ru/
cgi-bin/art.pl.

Wiy B yuebHoM rocobuu «OCHOBBI LMGPOBOI 2EKTPOHUKU», YKa-
3aB: http:// www.bdxc.ru/ wsap/posobie/chapter2/4.htm.

3anyck Internet Explorer MOXHO BBITIOJIHUThL PasHbIMU CIOCOGAMM:
u3 I'nmaBHoro Mehio, ¢ Tlanenn 3anau, ¢ PaGouero crona. OTkpbiBlueecs
OKHO Opaysepa coaepXuT Menro, naHent Knonku, okHo Adpec u pabouyio
obmacth as npocMotpa Web-crpanuil. st npocMorpa CTpaHUL B KO-
auposke Windows HeoOxoouMo DaTh KomaHawl: Bud — Bud koduposxku —
Kupunanuya.

C nomowbto komaHa Cepeuc — Ceoticmea 0603peeamenst Bbl3bIBAETCS
nuanoroBoe okHo Ceoticmea 0603pesamens, B KOTOPOM ClefyeT BblOpaTb
Obuue — domawnsas cmpanuya. B none Adpec Hy>XHO BBECTH C KJaBua-
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Typbl ampec — yHUBepcalibHblil yka3zarenb pecypcoB URL (Universal
Resource Locator), Brmoualownii cnocod ROCTyna. K. AOKYMEHTY, HMS
cepBepa, Ha KOTOPOM HAxXOAMTCS NOKYMEHT, a TakXKe myTh K ¢aitny (10~
KyMeHTy). HaxaB KHOTIKY JJomoli, MOXHO 3arpy3uTh Ha4allbHYIO CTPAHU-
1y atoro Web-carra.

Web-caiiTbl 00bIYHO cofepXaT OO0IbIIOE KOIMYECTBO CTPaHMIL, MO-
3TOMY IJs1 TIEPEXOJOB CJIEAYeT UCTIONb30BaTh [laneab Hagueauuu, KOTO-
pasi COAEPKUT Ha3BaHMsl OCHOBHBIX pA3Je/iOB CaiiTa M HaXOOMUTCH B Je-
BOI'yacTu cTpanulibl. [Ins nepexona Ha npyrue Web-caiiThl CegyeT BOC-
TI0J1b30BATHCSI TUIIEPCCHITKAMU.

MHoro ¢ait10BhIX apXMBOB XpaHUTCH Ha Tak HassiBaeMblx FTP-cep-
Bepax. st noctyna K HUM UCIIONb3YeTCsl CrelMalbHbIM MPOTOKO/ Mepe-
nauyu ¢aitnos FTP (File Transfer Protocol).

HAns onpeaseneHus Tekyuero /P-adpeca CBOEro KOMIIBIOTEPA HYXHO
B okHe Ceanc MS DOS BBectn koMaHny winipcfg. Ha nosipuBlLueiica nMa-
noropo#t naHenn Koxdurypauus 1P MoXxHO yBUAETb MONHYIO HHpOpMa-
IMIO O rapaMmeTpax TeKylluero noaxkIoYeHust Kk MHTepHeTy, BKIioyas
IP-anpec Balllero KOMIIbIOTEpA.

JUIst HHTEpAKTUBHOIO 00LIeHHs] B MHTEpHETe UMeeTcs crieudantbHoe
I10. O6ueHre MOXET ObITh pPeanu3oBaHO B (opMe pasroBopa, ayauo-
win BraeokoHdepeHuuii. Haubonee pacnpocTpaHeHHOM HpOrpaMMoii
sansietcss NetMeeting, sxonsituasi B Internet Explorer. Ilocne ee sarpys-
KM HYXHO B nosne Cepsep M3 cnucka BbiOpaTh cepBep, Ha KOTOpoM Oy-
[I€T TpoucxoauTs obleHue. B riasHoM OKHe OydeT mpeiacTaBiied CIU-
COK YYaCTHMKOB C HEKOTOPbIMM CBENEHMAMM O HMX. [lns npucoenyHe-
HUA K PasroBOpy HYXHO BBeCTHM koMaHubl Cepsuc — Paseosop (chat).
B none Coobujernue okHa Pazeoeop cledyeT BBECTH TEKCT COOOLLEHMIA.
B none Omnpasume HyxHO U3 cnucka BbIOpaTh Tioayuarteseit coobule-
Hust. 1151 BCex yuacTHUKOB KOHdbepeHUrHn o KoManaaM Cepsuc — Hoc-
Ka MOXET ObITb npegoctasieHa Jocka, KOTOpasi MO3BOJET BCEM y4yacT-
HMKaM CO3JaBaTh ¥ PENAaKTHPOBaTh OOLMA PUCYHOK. YYACTHMKM MOTYT
TAKXe KOJNJIEKTUBHO paboTaTh ¢ npuioxeHusmu MS Word (Hanpumep,
no xomaHaam Cepeuc — Qbuue npunroxcerus — Texcmosoui pedaxmop),
Excel u ap.

CosznpaHue Web-caiToB OCYLUECTBASAIOT C UCIIOJAb30BAHUEM S3bIKA
pasMETKH TUNepTeKCTOBbIX NokyMeHToB HTML TexHonorust cocTout B
TOM, YTO B OObIYHBIM TEKCTOBLIH [OKYMEHT BCTABNAIOTCS ynpasaswouue
cumeons: (mseu). B pesynbrare noayvaior Web-crpanuuy. JlokyMeHT MoO-
XET ObiTh CO31aH JHOOLIM penakTopoM (Harnpumep biaokHot). CHavana
HYXHO pa3paboTaTb MpPOEKT cailTa, ONpeaeiuTh CKOJbKO M KakKuxX CTpa-
HULL OYOET B HEM.
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Hanpumep, caitt Oyaer comepxarb TUTYJIbHBIH JHCT «CaMoneTbl» U
yeThipe cTpaHuubl: <«PUpPMbI  H3roroBUTeNn», <«KoMmiekTyoume»,
«IleHp», «ITokynareau».

1. OTKpHITb OKHO TeKCTOBOro peaakTopa biokHOT. 3anaTh BHA
Web-cTpaHuubl ¢ ITOMOWLIBIO T3TOB, 3aK/IHUYEHHBIX B YITIOBBIE CKOOKH.
Napa T9ros Ha3bIBAETCS KOHTEHHEPOM. 3aKpPbIBAIOLMI T3I JOJKEH CO-
JepXaTb NPSIMOii cidul (/) nepen 0603HAYEHUEM.

Web-cTpaHuia J0AXHA COAEpPXaTh 3arojoBOK U coaepxXaHMe. 3a2o0-
080K, ColepXalluil Ha3BaHWE NOKYMEHTa M He OToOpaxaemylo crpa-
BOYHYIO MHQOpMALIKHIO O CTpaHHULE, HYXHO 3aKJIIOUUTh B KOHTEHHED
<HEAD> </HEAD>. Ha3paHue Web-cTpaHHLbl JOMXKHO ObITH B KOH-
teitHepe <TITLE> </TITLE> u otobpaxarbcsi B CTPOKE 3arojioBKa IMpo-
rpaMMbl.. OCHOBHOE COiepXaHUe CTPAHMLbl HYXHO TOMECTUTb B KOH-
tefiHep <BODY> </BODY>. OHO MOXeET comepxarb nHbopMaLuMIo pas-
HOro BHUia (TEKCT, pUCYHOK M T. A.). CO3AaHHYIO TUTYJILHYIO CTPaHMULLY
00s13aTEIbLHO COXpaHuThL B Buae ¢aina noa wmedHem index.htm wunu
index.html. Llenecoo6pa3Ho cosznaTh AJjist caiiTa OTAENbHYIO NMANKY U Xpa-
HUTb B HEW BCE CO3[aHHBIE CTPAHMIIBL.

2. Beectn HTML-kon, Toroa aist TUTYNbHOM cTpaHuMibl B brnokHoTte
Oyper ciaenyoluui TEKCT:

<HTML>

<HEAD>

<TITLE>Camonerui</TITLE>

</HEAD>

<BODY>

Heob6xonnmast uadopmauus mis Bac —

CamoneTsl

</BODY>

</HTML>

TekcT MOXHO OTHOPMATUPOBATb. 3arojOBOK BbUIEINTb KPYMHBIM
wpudrom (<H1> —cambiit KpynHblii, <H6> — caMblii Menkwuit), paamec-
TUThL €0 MO UEHTPY cTpaHullbl (aTpubyT -ALIGN="center"), BbHIDOBHATH
o npaBoit wnn neBoit rpaHuue (ALIGN = "right" uan ALIGN="left"),
u3MeHUTh LBer (Hanpumep <FONT COLOR="blue">. 3aronoBok cie-

JYET OTAENUTL OT CONEPXAHMSE TOPU3OHTANLHOM JIMHUEN C MOMOLULIO
Tara <HR>.
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3: B xonteitHep <BODY> BcTaBUTh MOC/IE€A0BATENBHOCT TITOB

<H1 ALIGN="center"

<FONT COLOR="blue">
HeobxonumMas nndopmauns s Bac —
CamoneTsl

</FONT>

</HI1>

<HR>

4. BctaBuTh u3obpaxeHHe MOXHO, ucronb3dys T3r <IMG> ¢ arpu-
6yrom SRC="uma c¢aiina”. Hanpumep, <IMG SRC="sam.gif">. Artpnu-
6yt ALT nosponsiet 3anaTh nosicHsownii Teker, a ALIGN — pacnoso-
XKMTb €ro ¢ N1060# 3a1aHHON CTOPOHBI OT PUCYHKA. PUCYHOK nO/keH
ObITb B 0OHOM M3 Tpex dopmaros: GIF, JPG, PNG. Ecin ¢opmar apy-
Toii, TO €ro NMepeBoAAT B OAMH W3 TPEX C MOMOLUBIO FPapUUEcKoro pe-
nakrtopa (Hanpumep Photo Editor).

5. B koHTeiitHep <BODY> BcTaBUTHL T3M|:

<IMG SRC="sam.gif">
ALT= "Camoner”
ALIGN="left">

PesyabTat npocMotpa naiueit TUTYNbHON CTPaHULBI — Ha puc. 35.

Heobxoauman undopmanus nns Bac —
Camonérm

—

b T0I0CATANGRRONAT

g
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Dnexmponnas nowma Hauboliee pacnpoOCTPAHEHHBIA CEPBUC ' CETH
WnTtepHer 1s o6MeHa uHdopmaliueir. 1o 21eKTPOHHBIM aapecaM MOX-
HO OOMEHMBATBLCS TNHUCHMAMM-COOOLIEHUSIMH, COOEpPXKAllMMKU pa3Hble
BUbl MH(POPMaUKMHK, BKJItoYas Web-cTpaHuIibl.

Allpec 3MeKTpOHHON rnourhl (uam  E-mail) wumeeT . caeayroiuyio
CTPYKTYDY: UmsA noavsoeamess@ums cepsepa. ViMst 3a1aeT caM IMOJb30-
BaTeNb, a MMsI CEPBEpa CBS3aHO C CEPBEPOM, Hd KOTOPOM [10J1b30Ba-
Te€Jb  pPa3MECTUT CBOM  nouToBHLI  gmMK. Hanpumep:  aapec
Ivanov@mtu-net.ru 03HayaeT, yTO MOUYTOBLINA sAWMK KMBaHoBa (Ivanov)
pacrojioXKeH Ha MMOYTOBOM cepBepe mitu_net.ru kommnaHun MTY-UH-
Tes, Koropass pabortaer B Poccuu. [lnsi ornpaBkM NMUCbMa MO 3NeK-
TPOHHOM MOYTe, HYXHO, MOAKIIOUMBLINCE K MHTepHETY, mepenartbh co-
oOlLUeHMe Ha CBOM ITOYTOBBIM CEpBEp, KOTOPBIA OTMPaBHUT €ro Ha Moy-
TOBbI CepBep TIoAydarenss B ero noutoBbiMi  stuuk. [lonyuatens,
BbIiias B MIHTEpHET, MOXET CKayaTh MOYTY M3 CBOET0 MOYTOBOrO SlUM-
Ka Ha cBoil komneloTep. [Aasi paboThl ¢ 3AEKTPOHHOM TMOYTOH MMeEeTCsl
PS4 CMEUMATIbHBIX TMOYTOBBIX MPOrpaMM — HAalpuMEp Iporpamma
Outlook Express.

JleBas 4actb okHa nporpammbl Outlook Express coaepXut mepe-
YeHb MAMOK C KOPPECMOHIAEHLMEN: BXOMSIIME, WCXOASAUIME, OTNPAB-
NIeHHbIE, yAaneHHble, YePHOBUMKH. B mankax XpaHsarcs oObeKThl pas-
HbIX TUMoB. [lpaBasi yacTh OKHAa pasgeneHa rnofoiam. B BepxHeii
4acTH TIOKA3bIBACTCSI COACPXUMOE BbIAENEHHOM ManKW, B HUXHEH —
COAEPXUMOE BBLIENCHHOIO COOOMIEHUS. YTOObl CO30aTh IOYTOBOE CO-
obuieHue crenyeTr ¢ MNOMolubld KoMaHa Coobuwenue —> Cozdams Bbi-
BeCcTH OKHO [Ipobnoe coobwenue. B none Komy yka3aTb 2JIEKTPOHHBIM
agpec anpecata (Hanpumep kro@mail.ru). B none Konuu yxkazaTs an-
peca nosaydareneih konuu coolinenusi. B none Tema yxazaTb TeMmy
cooOuienusi (Hanpumep, [loxenawue). Jlanee clnenyeT BBECTH TEKCT
coo0lIeHNst B OTBEJCHHYIO sl Hero obaacte.B cooblieHue ¢ nomo-
Wbl0 KomaHA Bcmasxa — Browcenue daitia MOXHO BbI3BATH OKHO
Bemaska énoxcenuti v BbIOpaTh aiisl, co3maHHbI APYTMMU NMPUIOXKE-
HUAMKM rpaduueckuii, 3Bykosoil u T. A. ChopMupoBaB coobilleHue U
HaxaB KHOMKY Omnpasums, MOXHO TOMECTUTh COOOUIEHHME B NAmNKy
Hexodawue.

YTo6bl OTHPABUTH COOOLIEHME ANPECATY, HYXHO MOIK/IIOUUTLCH K
UHTepHeTy M HaxaTh KHONKY Jocmasums noumy. OTNpaBieHHbIE CO06-
lueHUs OynyT JOCTABACHB! HA MOYTOBBIA CEPBEP U OAHOBPEMEHHO ITOME-
WeHbl B nanky Omnpasnensie Ha BamieM Komnbiotepe. [loutosbiit cep-
Bep nepeaact uyepe3 VMHTepHer BaluM COODILEHUS Ha MOYTOBLIH cepBep
nosyyaTescif, NMocNaHus OKaxyTcsl B MOYTOBBIX slUMKax aapecatoB. Ha-
npuMep:
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Komy kro@mail.ru
Tema: Iloxenanue

Ana nonyyeHHst moyTbl aapecar JOMXKEH COEAMHUTBCs ¢ MHTepHe-
TOM M BbINIONIHUTB OMEPAaLIMIO JOCTABKM MOYTHI C NOYTOBOIO CEPBEpPA Ha
cBoit koMnbioTep. CooblueHns OyayT pasMmelleHbl B nanke Bxodsuwue.

Insi paBGorbl € 2NEKTPOHHOI TMOYTOM MOXHO  HCIOJIb30BATH
Web-texHonorno. Mmerotcs Web-caiitbl,. KOTOpble npemiaralor 0ec-
TUIATHO 3aperecTpMpoBaTh CBOM NOYTOBLINA SILIMK (Hanpumep no aapecy:
http://mail.ru). B atom ciiyuae He TpeOYIOTCS CNeuUaNibHbLIE NOYTOBbLIC
nporpaMMbl, paboTy MOXHO BBIIOJHSTbL € NIOMOIIbIO JI000F0 Opay3epa
nocJe 3arpy3ky COOTBETCTBYIOLLEH Web-CTpaHMLbI, BBENsI CBOW JAOrHMH M
napons.

HUcnonb3yst aN1€KTPOHHYIO MOYTY, MOXHO Y4yacTBOBaTh B pabore Te-
NekoHdepenumii. st 3TOro B OKHE MNpOrpaMMbl ChelyeT BblAe/JUTb
nanky HoBocTei (Hanpumep Kougepenyuu) v HaxaTb KHoMky [pynna
Hosocmed. TlosBUTCS MaHeAb € HA3BAHUSIMM MHOTMX KOH(EpPEeHLUMH.
Y1o0bl HANTH MHTEpECYIOLLYI0 TeMaTUKY, Heobxounumo B none [loka-
3ame epynnel HOgOCHell,co0epycayue; 3alaTb CUMBONbHLIA 1WAaGMOH (Ha-
NpUMep, rus — PyccKosi3biuHble KOHGepeHLMn). U3 oTkpbislierocs ne-
peuHsl cneayer BbIOpaTh HYXHbIe U Haxarh xHonky [lodnucamecs. Co-
AEePXHUMOe 3THUX KOHMEPEHUHWH OyaeT 3arpyXCcHO Ha KOMMBIOTED
nonb3oBaTtensi. Bbiaesisis U3 Nanok HeoOXOAMMYIO, 4 B Hei UHTEepeCylo-
Hiee cooblileHne, MOXHO B NPABOM HUXHEM OKHE YBWAETb €ro CONEp-
XaHue. MOXHO Mociaarb Ha TeJeKOH(EpeHUHIo cBoe coobllleHue, UC-
noab3yst Ansi ero cosgaHus koMadabl Coobwenue -> Omeemumb Ha
rpynny HOBOCTEIA.
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KoHTponbHble Bonpockl

1. Kakwe nporpammel Brntouaet sHyTpernee MO ans BT?
2. Kakne xomnnexcbl Nporpamm senaoTes BHewwHnm MO?
3. ‘Kakue npuknagHsie nporpammbr ans IBM PC Haubonee LMPOKO NpumEHk:
rotea? ' Lo
4. Yro Takoe 3KkcnepTHas cuctema?
5. Yro Takoe BcemupHas NayTHa v KaKoW #3bIK MCNONb3YyeTcs Afs NPOrpam-
MMPOBaHMA CaUTOB?
6. KaKoBbl HazHaueHWs M OCHOBHblE QYHKUMM FNoBanbHON KOMMbIOTEPHOM
cet MHTepHeT?
7. Kakosbl HasHaueHue u ocHosHbIe dPyHKMKM nouToBoN nporpammbl Outlook
Express?
8. Kax cospatb coobuiermne?
9. Yro takoe anektpoHHas noura ¢ Web-unrepdericom?
10. Y1o Takoe pabota B TenekoHdepeHLmsx?

4.2. NporpammHoe obecneyeume gns
ABTOMATU3UPOBaHHbIX cUcTem ynpasnenms. CTaHaapTHble
M npodeccuoHanbHble NaKeTbl NPUMKNAAHLIX NPOrPamMM

OrpoMHbIil POCT 00beMOB MHPOPMALIMKM B COYETAHUU C BO3MOXHO-
CTSIMU €€ nepepaboTKU s Uesel ynpapaeHUs pasiduHbLIMU [Ipouecca-
MU JaJl OCHOBY N8l pasBUTHs coBpeMeHHBIX AC Bo BCcex cepax yenose-
yeckoi geatenbHOCcTU. B nactosiwee Bpemsi ACY npuMensiioTest nopce-
MECTHO: TMPOMBIIIAEHHOCTh, TPAHCMOPT, CUCTEMBI CBSI3M, 3aliuTa
OKpYXalouieH cpeabl CYLIECTBEHHO 3aBHCAT OT KOMIbIOTEPHBLIX CUCTEM
yHpaBieHHs.

ACY B Hauleil cTpaHe CTPOMWAUCL HA OCHOBE BLIMMCAWUTENLHON TEX-
Huku 1ll-ro nokosieHusi. DTO CEMENCTBO NPOrpaMMHO-COBMECTUMBIX
BbIUMCAUTEABHBIX MaluuH Eannoi cucrembt (EC) OBM 1-it, 2-i1 u 3-i
o4epeau, CO3MaHHBbIX B PE3YyabTare COTPYAHMYECTBA COLIMATMCTHUECKUX
cTpaH. Moaenyn umenu GbICTPOACUCTBHE A0 HECKONbKMX ThiCs' Onepa-
UM B CexyHay. DTO Takxke Manbie MalinHbl cepun CM DBM. Hx otin-
Yyanu JOCTYMHOCTb [JIst [OAb30BaTessl, Hefonbiiye rabapuThl U CTOM-
MOCTb, MPOCTOTA 3KCIIyaTallMd W rporpaMMupoBaHusi. Bbinyckaemblie
Monean uMenu OwicTponeicTnue A0 80 Thic. onepauuit B CEKyHAY, MX
MOXHO ObLIO MOACTPanBaTh NOA KOHKPETHBIE 381a4H aBTOMATU3UPOBaH-
HOro ynpasjeHUs W 00paboTky MHbopmaunuu. Momean CM-1, CM-2
VCIIONB30BAJIM B OCHOBHOM /15l YIpaBlIeHUs TEXHOJOTMUECKUMHU T1PO-
LECCAMM, MPOU3BOACTBAMY U 3KCTIEPUMEHTATbHBIMU KOMILIEKCAMU, A
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006paboTKK OaHHBIX B Pa3NMYHbIX 06GnacTsax, B MHGPOpMalMOHHO-TOUC-
KOBBIX CHCTeMax, MpW HUCMbITAHWAX OGOpyloBaHUS M T. A. Moxenu
CM-3, CM-4 no3BojaAM OCYUIECTBAATL YNPOLUEHHOE NMPOrpaMMHUpPORBa-
HME, CO3aBaTh Pa3sHOOOpa3Hbie BbiYMCAUTEbHbIE, YNPABIASIOUINE, U3-
MepHUTeNbHbIE, UHGDOPMALIMOHHbLIE KOMILIEKCH AN pElUeHUs] MNpeaMeT-
HbIX 3a1a4. K 3TMM malliuHaM Gbljla BO3MOXHOCTb NMOAKJIOYEHHUS MUK-
podBM, uTo obecneyuBaio NOCTPOCHUE paclpeieeHHbIX CHCTEM
pasiMyHOro HaszHayeHus, B KOTopbix CM BbiNosiHsAAA QYHKUMM LIEH-
TpanbHoil DBM. BHeapeHue 3TMX KOMIUIEKCOB L&10 TOAYOK Pa3BUTHIO
NnpoGieMHO-OPUEHTUPOBAHHBIX SI3bIKOB NPOrpaMMHUpPOBAHUSI, CPEIACTB
OT/IaAX¥ TNPOTrpaMm, npodieMHo-opueHTHpoBaHHbIX T1T1IT obuiero n
CMelraNbHOro Ha3HauyeHHusl.
K 1990-m rr. nipu nepexoae K Winpokomy ucnonnioBanmio TIK pas-
pabatmBaiorca ACY, pelaiouive 3agayv NpUHATHS pelueHUN Ansi ocy-
HIECTBACHMS Pa3AUUHBIX yNIpaBieHYeCKMX GYyHKUWOHANBHBIX Npouenyp.
IIpumeneHne DBM He TOAbKO M5 pellieHUA OTAECNBHBIX 3a4a4, HO 1
WX UCTIONBL3OBAHUE sl KOMILIEKCHOM aBTOMAaTU3auuu No nepepadboTrke
nHdopMalMKH Jano Hayano crepMuTesbHOMY pa3BuTuio AC. BHauane
Obiny co3naHbl Tak HaszpiBaeMble ACO]l — aIMUHKUCTPATUBHbLIE CUCTEMbL
006paboTKM JaHHbBIX, T. €. CUCTeMbl M1 aBTOMaTH3alUUU OaHKOBCKMX
orepalMii, OyXraaTepcKOro y4yera, pe3epBHpPOBaHUsl U oQopmiacHUst Ou-
JNeTOB U T. 1. OCHOBa TAKMX CUCTeM — aBTOMATHU3UPOBaHHbie UH(OpMa-
HUOHHBIE 0a3bl — GaHKU JaHHbIX. MHpopMauus Takux 6a3, xpaHumas u
obpabarbiBaeMasi B OBM, u usnnekaemasi mjig pelleHMs] HEOOXOAUMBbIX
3a[1a4, NOCTOSIHHO Mcnoab3yetcsi 1 obHoBasieTcsi. ACO/L o Mepe passu-
TUs npespatunuck B ACY — aBTOMaTU3MpOBaHHbIE CUCTEMbI Yrpasie-
HMS pasHbIMU OOBEKTAMM, KOTOPBIE CTaIU cpeacTBOM 3(pdHekTUBHON op-
raHu3auuMyu UHGOPMALIMOHHOM cpellbl U YIpaBieHNs! NPOU3BOACTBOM.
B ocHoBe Bcex AC sexart cienylouine npuHumnnbl
e HaJM4ME PA3IUUMBIX CTAHAAPTHBIX BHIYNCIUTCIbHBIX CPEACTB;
e pa3paboTKa HeCcTaHAApTHbIX amrnapaTHbIX CpelicTB, pabGoTalOLMX
Ha 0a3e BbIYMCIIMTEbHON TEXHUKMU;

e KCIO/Jb30BAHUE CTAHIAPTHOrO M pa3paboTka HecTaHxapTHoro 10
JUISI CUCTEMbI;

e JCIOJb30BAHUE PA3NHUYHBIX NMPUIOXKEHHI, CO3AAHHBIX Ha OCHOBE
UH(HOPMALMOHHBIX TEXHOMOIHIA;

e 00paborka MHPopMaumu JIIOO0Oro BHAA, NMYTEM Npeodpa3oBaHus
ee B UMppoByw GopMy ¥ BOCIIPOU3BEAEHUS B HEOOXOAMMOM
BUJE;

e CO31aHHUe LIMPOKOM, MO Mepe BO3MOXHOCTH BCEOXBaTblBAlOLlEH,
KOMMYHHKAUHMOHHOM ceTH, KOTopasi MOXET 00ecneynThb NoCTosH-
HYIO CBA3b MEXIY 3/1eMEHTaMH CUCTEMBI.
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AC MOXHO pasleNuTb N0 MHOTUM KJacCU(DHKALMOHHEIM NpH3Ha-
kam. Ho B 1aHHOM ciyuyae BbiAe/SMM CHUCTEMB! OOLIErO HA3HAYEHUA; KO-
TOPBIE CTAHAAPTHO MOXHO NMPHMEHMTh B 060 cdepe AeaTeIbHOCTH, 1
CHUCTEMBI, NPOdECCUOHATIbBHO MW OPraHU3alUHOHHO-OPUEHTHPOBAHHbIE
Ha onpeaeneHHyio cpepy aestenbHoctd. [lepBeie B cBoeil CTpyKType
MMEIOT NPeMMYLIECTBEHHO TOJIbKO ObOecneuyMBalouiylo yacth. Bropble,
KakK NpaBHNIO, UMEIOT U (PYHKLUMOHANIBHYIO YaCTh, B KOTOPOIi peluaioTcs
BCE BOTIPOCH OpraHu3auum npouspoactea. Ilepsbie B 00NBLIMHCTBE CBO-
€M — 3TO aBTOMAaTM3UPOBaHHbIE CUCTEMbI 00paboTKM uHdoOpMaunu
(ACOM), Bropble — aBTOMATH3UPOBAHHbLIE CHCTEMbl YMpPABIEHUS] —
ACY (Hanpumep ACYI1 — ACY nipeanpusatus), B paMKax KOTOPOi MO-
IyT (QYHKUMOHUPOBATH W ABTOMATH3MPOBAHHbIE CUCTEMBI YIIPABJEHMA
TEXHOJIOruecKUMu npoueccamu — ACYTII).

Hampumep, crpykrypa ACYIl MoxeT UMETh BUI, MpeaCTaBICHHbIN
Ha puc. 36.

ACY npowmyn ANUTENbHBEIA nepuon pa3puTtus. OGLIYHO BLIAESAIOT
HECKOJIbKO NTOKOJIEHUH pa3BUTHsI CUCTEM, CBSI3AHHbBIX C BIMSHUEM BHE-

ACYN
A
L ObecneunBalowan 4acTb
\ A
ObecneveHue:
Mpaeogoe, NUHrBUCTY- Obecnevenne:

UHbopmaumoHHoe. TexHudeckoe.
Maremarndeckos. Mporpammuoe

Yeckoe, OpraHn3alUmoHHo-
METOAUYECKOE, IPFOHOMM-
yeckoe obecneveHvie

v v
l DyHKUMOHaNbHaa YacTb (NoAcUCTeMbt) 1]
M v 4 v v 4
yTnn Tan oyon YMTC YCPN
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apeHusa cpeacts BT. C 1955—1960 rr. B Hallleit CTpaHe CTallM IpUMe-
HaTbes cpenctBa ACYIIL. Ipeanpusitie o6bMKHO npuodperaio BM He-
GONbLLIOH  MOLWHOCTH M C €€ MOMOUIbIO pEeLlaio Psijl CTOSAIUMX Tepen
HUM 3amay. [TporpaMmupoBaHMe B OCHOBHOM OCYLIECTBISUIOCH B Ma-
IIMHHBIX KOAAX, T. K. aITOPUTMUYECKHUE SI3bIKU €llle TOMLKO HA4yajlyu Mo-
ABASATHCS.

ACY 1960-x rr. — 3710 cmcreMbl 06paboTku Ha DBM OCHOBHOIA
NPOU3BOACTBEHHO-3KOHOMUYECKOM uH(OpMalUK: UCMONb30OBaAN OT-
gejbHbie OBM (MM apeHy MalllMHHOTO BPEMEHM) JUISI pELUeHUS 4acT-
HbIX 3ajay, BAOKHBIX I8 AaHHOro npeanpusitus. B 310 Bpems yxe pas-
pabaThiBAJIMCh BOMPOCH! OpraHM3allii BBOJA MCXOAHOW MHGOpMauuu B
3BM, nonyuenHust NPOMEXYTOUHBIX M OKOHYATENbHBIX PE3YJIbTATOB Ha
OTAENbHBIX (a3ax aBTOMATU3UPOBAHHOM 06pabOTKM naHHbiX. Onpeness-
eTCs TEHIEHLMS OPTraHW3aluK CBA3W pas3iiMyHbIX YCTpoicTB ¢ DBM.
YBeJNyKMBaeTcss KOMMYECTBO 3a[1ay, PELIAEMBIX C MOMOLUILLID TAKUX aBTO-
HOMHBbIX ycrpoiicTs. Ecan B nepsoit nososure 1960-x rr. ACY cosnasa-
JIMCb HA OTAENbHBIX OMBITHO-IIOKA3ATENbHBIX MPEANPUSITUSX, TO YXe BO
BTOPOi MONIOBUHE — CTaIU BHeapsiThcsl nepsbie ouepean ACY B Mac-
wtabax cTpaHbl. PaspabarbiBaloTcsi aBTOMaTU3UPOBAHHBIE CUCTEMbl Op-
raHM3aluMoHHoro ynpasiedus — ACOY (npeanpusituem — ACVYII, or-
pacibio — OACY, ACY Tepputopun), a takke ACYTII (ans TexHono-
ruyeckux npoieccoB). Texuuueckon 6azoit anst ACYIT u ACYTII B
ocHOBHOM sBiasiiack IBM  «MuHck-23». [lporpamMupoBaHue 3ajad
OCYLLIECTBIISLTOCh Ha acceMmbiepax U TakUX MPOGAEMHO-OPHEHTUPOBAH-
HbIX fA3bIKax, Kak Poprtpan, Anron, Kobo.

B 1970-x rr. 6bla 3HAuuTeNnbLHO yseaudeH obbeM cozgaHusa ACY.
ACYIl ¢opmupyroTcs Ha 6a3e co3maBacMblX OOLIMX M CAELUANUIUPO-
BaHHbIX BBIYHCAUTENbHBIX LIeHTpoB (BLL), rae pewanuck cioxHble 3ana-
yu ¢ GOMBbLIMM YUCAOM nepeMeHHbIX. CoBepLIeHCTBYETCSI TEXHOMOrHSL
MporpaMMHUPOBAHMS, MCHOJL3YIOTCS OMONNOTEKH TUMOBBIX MPOEKTHBIX
peleHni. ABTOMATU3IUPYIOTCA QYHKUMU ONTUMANIBHOTO MAAHUPOBAHUS,
peryiupoBaHUst W ynpaBiaeHMs: Ha 6a3e 3KOHOMMKO-MATEMATHYECKMX
METOOB C UCMONB30BAHMEM CTATUCTUYECKUX OAHHBIX Pa3BUTUS NPOU3-
BoactBa. [loaHocThio odopMasercst apromaTu3aumst 00paboTKu nHbop-
mauunu. PaspabatoiBaiorcs 1T cuctemuoro u dyHKUMOHANBHOTO Ha-
3Ha4YeHHUS.

ACY Hayana 1980-x rr. BKJIIOYaIU He TOMBLKO pellUeHUe 3a1a4 yrnpas-
nenusa npeanpusatueMm, Ho 1 ACYTI] u coznanne APM — asromaTusu-
pOBaHHbLIX paboOyuMx MECT, UCHOAb3YIOLLUX MHUHH- U MUKPpOOBM ans
oObeKTa yipaBieHHsl B 1ManoroBoM pexume. PaspabartbiBalorcs aBToMa-
THU3UPOBaHHbIE CHCTEMbl HayuyHbiX nccneaosaHuil (ACHW) u cucreMbl
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apTOMaTu3upoBaHHoro rnpoektupoBanua (CATIIP), Bxumiovarouiue KOM-
nnekesl APM.

HauuHaior pa3BuBarbcss WHTETPUPOBAHHBIE ABTOMATU3NPOBAHHbIE
cuctemnl ynpapieHus (MACY).

B nepsoit nonosuHe 1980-x rr. MACY pasBuBaloTcst Kak N0 BepTU-
Kaiu (aBTOMAaTW3alMs YNPABJIEHUS OT TEXHOJOTMUYECKOTo Mpolecca 1o
OTpacny B LIENOM), TaK M MO TOPM3OHTAIM (aBTOMATHU3ALMUA OT KOHCT-
PYMPOBAaHMS U3JENINA IO peaiM3auMM ToTOBOK Mpomykunu). Ha DBM
I11-ro nokonenus cosnaercst T1O AAs pewIeHUs] CAOKHBIX ONMTUMU3ALIN-
OHHbIX 334a4, UMHTALMOHHONO MOAEAUPOBAHUI U DKCHEPTHLIX CUCTEM.
Cosgarorca MHorouucneHHbie TITT]. MHpopMaumoHHble 6a3bl KOHLEH-
TPHUPYIOTCSt B MH(OPMALIMOHHO-BLIYUCANTENbHBIX LUeHTpax — WBLL B
BUAe OaHKOB JAHHbIX, KOTOPblE MCMOIbL3YIOTCS ISl PELUEHUS MHOIMX
dyHKIMOHaNbHLIX 3anay. bank ganHbix (BHIA) — 3To cucTema, BKJIIO-
yaooulas B3aMMOCBA3aHHbBIC JaHHBIE, XpaHuMbie B B, nporpammHbie,
TEXHWYECKUE, A3bIKOBBIE, OPraHM3alMOHHO-METOAMUYECKHE CpPENCTHBa,
npeaHasHayeHHble 1S 06ecrneueHUsl UEHTPATU30BAHHOIO HAKOIIEHMUS
W KOJUICKTUBHOTO MHOTOLCJICBOIO MCIOAb30OBAHMSA AaHHLIX. MHoOrue
BUABI yyeTa ObLIM OOBEAMHEHBl B €AMHYK) WHTEIPUPOBAHHYIO CHUCTEMY
06pabOTKM NaHHLIX.

K 1985 r. 6bl1 AOCTUIHYT AOCTATOYHO BLICOKHI ypOBEHb MHTErpa-
uuy BJl, MHOrOMaLIMHHBIX U MYJAbTHIIPOTPAMMHBIX KOMMAEKCOB. B HuX
UCNoNb3oBam Kpynubie HIIT u ennHoe Meroamyeckoe obecneuenue,
MO3BOJIMBLIEE YETKO BBIAENATbL (PYHKUMH W NpOLEaypbl sl pa3HbIX
ypOBHeit yripaBneHus. Pazsutie nHpOpMalIMOHHBLIX 6a3 CTano OCHOBOK
JUIl HapammsaHusl (PYHKUHMOHANbHBIX BO3MOXHocTeH ACY B ynpasie-
HHUU NPOU3BOLCTBOM.

B 1990-x rr. nepexoa k MK # ceTeBbiM TEXHONOIMAM OTKPbUT LUMPO-
KM€ BO3MOXHOCTH WHTe/uieKTyanu3auun ACY, nyTeM cO3naHUSI MHTET-
PUPOBAHHBIX TEXHOMAOTWI, RKAOUAIOIIMX TEXHOMOTMM OCHOBHON aes-
TEJIBHOCTH M HOBble HH(MOPMaLMOHHbIE TEXHONOTUH. HenpepruiBHOE 110-
BhlllIeHHe MoLHOCTH T1K, nepudepnitHbIX YCTPOICTB, a TakxKe pa3BuTHe
CPeiCTB CBA3WM fano paspadoryukam [10 Gonbilie BO3MOXHOCTENR AN
MaKCUMaJIbHO NMOJHOTO YAOBAETBOPEHMS 3aNIPOCOB KOHEUHbIX [10Nb30Ba-
Tenei. TIporpaMMHBIe CpeacTBa CTaM CO3HABATLCSI HA 6a3e AMANOrOBhIX
MHTEJIEKTYaTbHbBIX CUCTEM.

K nacroswemy spemenu ACY npencrapnsioT coboil rMOKMe agar-
TUPYIOLUMECA UHTErPUPOBAHHBIE cucTeMbl, B Tom uMche [TIC — rmGkue
Npou3BoACTBEHHbIe cucTeMbl ([AIT — rubkue aBTOMATH3UPOBAHHbIE
NPOU3BOACTBA), C 3JEMEHTAMM MCKYCCTBEHHOIO MHTEJJIEKTA: camMoHa-
CTpoiikm n camoobeayxunsanusa. Yacro I'TIC skaouator CAIP nocrpo-
€HHbIE 110 MOLYJLHOMY MPUHLMITY, KOTOPbIH NO3BOJSET LJOCTATOUHO He-

CIOXHYIO ajarTaudi) K HOBBIM 3ajayaMm, obaeryaeT NoucK OlIUbOK.
CospemerHbie CAIIP opreHTUMpOBaHbl Ha MEPCMEKTUBHBIE TEXHOMOIM-
Yyeckye MPOLECCHl, B TOM YMCJE MCIOJb30BAHUE Na3epHOM TEXHUKH W
poGoTtorexHuyeckux Kommnekcos. CAIIP, kak npaBu/o, sIBASETCA Of-
HOM M3 NOACUCTEM UHTerpupoBaHHoit ACY, oxBaTbiBaOlleil BCe acnek-
Thl PYHKLIMOHNUPOBAHUS TIPEANPHUSITHSI.

B [TIC ucnonb3yior cynepdBM, obbennuHeHHble B ceTu. Llenbio
Npyu peajiv3alUuy CUCTEMBbl SIBISIETCSl MepeBos Npeanpustust K 6e30y-
MaXKHOM M GesmoaHol (Ma0MONHOMR) TEXHOMOIUM, B TOM UMCJIE CO3Ma-
HMe 3aBOOB-aBTOMAaTOB. Takasi TeXHosIorusi TpebyeT BbLICOKOOPTaHM30-
BaHHOTO MHpOpMauuoHHOro, Matematnueckoro 1 I10. Mupopmaumon-
HOoe ofecrneyeHWe yXe BO MHOIMX OTpacisix TMNepeBeigeHO OT
HE3aBMCUMBIX JIOKA/IbHLIX MacCHBOB HOPMaTUBHO-CIIPaBO4YHONH HH(OP-
MalMM K OpraHusauny uHhopmaunoHHbix 6a3 1 buJd. MO u [TO Toxe
COBEPILUEHCTBYIOTCS ObICTPLIMH TEMIAMH, MEPEXOAsl HA HOBBII YPOBEHbL
peanv3alrM CAOXHBIX MHTe/IeKTyalbHbIX 3a1ad. Bece ACY ceituac uc-
MOJIB3YIOT HOBbIE HHPOPMALMOMHBIC TEXHOJIOIUU, CPECACTBA TEAEKOMMY-
HUKaUUK U cBs3M, dopmanusaunm U asToopMalin3allni 3HAHWI, CUC-
TeMHble mporpamMHbie cpeactsa. OtnenbHbie ACY st nojayyeHust aoc-
Tyna x paszimudbiM bl noaxmouaorcesa K rinodanvhnon cetn MiHtepHer.
LInpoko NpakTUKyeTcsi CO3NaHUEC KOHCTPYKTOPCKOW M TeXHOMOruve-
CKOW JIOKYMEHTAIlMKH Ha MAIlMHHLIX HOCHTEIX. YacTo HNeKTpOHHOM
nokymeHtanuei cHabxaercst [1O. Pazsupaiorcst si3bIKW BBICOKOTO ypoB-
HSl U CPEACTBA MHTEUICKTYUIU3ALHH.

FIpoepammnoe obecnevenue ACY — 3T0 uepapxuueckuil LesieBoit
KOMILIEKC (COBOKYMHOCTL) NPOrpamMM JUlsl peaiv3alunud ee ueieit U 3a-
Iau, a Takxe obecrnieuenmst paboThl KOMILICKCA TEXHUUYECCKHX CPE/ICTB
ACY. TIO nonxHo o6GecncuuTb COMNPSIKEHUE BbIYMCAUTENbLHBIX YCT-
POUCTB PABANYHOIO TUMA, YNPABICHUE BLIMMCIUTCALHBIM ITPOLECCCOM Ha
KQX/I0M YPOBHE CHUCTEMbI M B LIEIOM, llepenady coobuieH i no KaHanam
caaizn. IO tecHo cpsizaHo ¢ MO w cocrapasiercst na ero 6ase. IO Bkiio-
vyaet B ceds o0WEeCUCTEMHBIE U (PYHKUMOHUIbHLIE TTPOTPAMMHbBIE KOM-
noHeHTol. baszosoe 1O ACY — nporpaMMHbIe KOMIUIEKCHI, PEan3yio-
wMe NPOrpaMMHYIO COBMECTUMOCTL Beex uacted ACY. Dto pacnpene-
JEHHAasg TO YPOBHsM TPOrpaMMHasl  cucteMa, obecneuubalolas
B3aMMOAEUCTBAE PASJIMUHBIX BLIMMCAMTENBHBIX CPEACTB U YIIPaBASHOLLAs
[10 uenTtpos KoMMyTauun coobieHUM B cucteme. CneunanbHble oblie-
CUCTEMHBIE TPOrpaMMHbIe KOMITIEKChI, CUCTEMbl TIPOEKTUPOBAHUS pac-
npeaeneHHbix bl u CAITP pasandHeix komrioneHTo ACY cayxart ais
OCYIIECTRAEHHUS WHPOPMALINOHHOW COBMECTUMOCTY M €ANHOTO yripaBne-
HUA peuieHrneM (hyHKHMOHAJIBHBIX 3aj1ad,
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MoOXHO BbIIENUTb YEThipe YPOBHS MNPOLIECCOB, NPOTCKAIOWINX B
ACY, mns KOTOPBIX CO31aI0TCa NpOrpaMMbl pa3HbIX YPOBHEH.

1-it yposerb. COOp DaHHBIX O XOJ€ MPOW3BOACTBEHHOTO Tponecca
OT MEepBHUHbIX JAaTYMKOB U Ipeodpa3osaresieii, HCNONb30OBAHUE TIOJIY-
YEHHBIX JAHHBIX NOCIe 00paboTKK M5l NPSAMOro MPorpaMMHOro ynpaB-
JIEHVs] 3TUMH TIPOLIECCaMU.

Hns ykaszannwix 3agay cosaatot [10 ornpoca naT4MkoB u npeobpaso-
BAHMS MX MO 3aJaHHBIM AITOPUTMAaM U IPOTrpaMMbl BbIPAOOTKM YIpaB-
JISTIOWMX BO3JECUCTBHMI Ha UCIIONHUTENEH. '

2-it ypoBeHb. BriGop MeTonoB 06paboTKN pe3yibTaTOB U3MEPEHMI U
BbIYHCEHMH HEOOXOAMMBIX MapaMeTPOB.

Ans 3TMX 32734 co3Aal0T nporpaMMel 06pabOTKHM pe3yJIbTATOB H3Me-
PEHHUM U BLIYUCIEHUI HEOOXOAMMbIX MapaMeTpoOB.

3-it yposeHs. OnNTUMMU3aLMUs MPOU3BOACTBEHHOTO Tpollecca U agan-
THBHOE YIpaBjeHHe.

Coznalor OUDAMOTEKM CTAHAAPTHBIX IMPOTPAMM  ONTHUMAILHOIO
yIIpaBaeHMUs (pPelueHHsl ONTUMMU3ALMOHHBIX 34134 MeTofaMK JMHEAHOro
W HEJMHEHHOTO MpOrpaMMMpPOBAHNKS, CETEBOrO IUIAHMPOBAHMSI, BapHa-
UMOHHBIX 3a4a4 Y 1p.)

4-j1 ypoBeHb. BricLumii.

PaspaOaTbiBaloT mporpaMMbl ISt peuleHust 3amay ITaHUPOBAaHUSL U
yripaBiaeHMst Ha 0ase METoma WCC/EAOBAHUS OMNEpalMil B paMKax peaiu-
3alIMM UHOOPMALNOHHO-YNPABASIOUIMX CUCTEM AIMUHUCTPATUBHO-Op-
raHM3allMOHHOIO YNPAaBAEHH!s OT NPEANpPUATUS U BbIlle,

OcHOBHas Ues COBPEMEHHbBIX METOAOB M CPEACTB MPOEKTUPOBAHMUSI
[10 skoHOMUYecKkuX UHbOpMaunoHHbIx cucteM (DMC) zaxiovaercs B
MPUMEHEHMU MHXEHEPHOro noaxoaa K npoektuposaHuio I10. OcHos-
Has goas TpynozatpaT npu coznanun DN C npUxoauTes Ha MPUKIaHOE
I10 u BA.

B '1970—1980-¢ rr. 6bi1a npoBeaeHa cUCTEMATU3AUUSA M CTAHAAPTH -
3auMg npoueccoB coznanusg 1O Ha OCHOBe CTPYKTYPHOTO MOAXOAR, a B
1990-e rr. HayMHaeTcs nepexoa K COOPOYHOMY, MHAYCTPUAIBHOMY CNO-
co0y coszpaHust [10 Ha ocHOBe 0OBEKTHO-OPHMEHTHPOBAHHOIO MOAXOMA.
B Hacrosiluee BpeMsi B MPOrpaMMHON MHXEHEPUH CYLIECTBYET ABa IMOA-
xona K paspabotke 11O AC: GyHKUMOHATBHO-MOLYIbHBIH, HAH CTPYK-
TYPHbI, ¥ 0ObEKTHO-OpHEHTUPOBaHHbIKH. B nepsom noaxone IO paspa-
OarbiBaeTCs NMpY pa3bUEeHUM Ha 33Ja4d — OEKOMMO3ULIMS NO GYHKLUMAM
noncucreM. Ilpu BTopom foaxone CTPyKTypa CHCTEMbI OITHCHIBAETCS B
TepMHHaX OOBEKTOB U CBSI3eH MeXIAY HUMHU, a MOBEAEHUE CUCTEMBI OMU-
CBIBAETCH B TEPMMHaxX OOMEHAa COODLIEHHUSIMH MEXAY OOBEKTAMM.
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-PasBuTHe MHGOPMALMOHHBIX TEXHOJOTMI onpeaessieT MOoCTOAHHOE
Bo3pacraHMe ciioxHoct# -[10, noatoMy npu ero. paspaboTke BO3ZHMKaeT
MHoXecTBO mpoOnem. Yrobw 110 O6buio adhdexTuBHO peanin3oBaHO B
MPOEKTE, OHO AOJDKHO ObITh a€KBATHO ONMMCAHO, NOCTPOEHbBI MOJIHbIE U
HEMPOTUBOPEUYMBLIE MOJEIU €0 apXUTEKTYpbl, NPEACTABISIOWIUE COOO
MEPApXMIO MOACUCTEM, BKITIOUAIOHIMX COBOKYMHOCTHU CTPYKTYPHBIX 3Ae-
MEHTOB CUCTEMbl U CBA3eil Mexay HUMKU. HeobxonMmo 4eTko ommcathb
NOBEACHKE 3JIEMEHTOB B TNpOLIECCe WX B3aMMOACHCTBHSA, pa3padoTaThb
CpeacTBa MJISl BU3YajiM3aUMM, MPOECKTUPOBAHUSI U AOKYMEHTUPOBAHHS
BCeX 3MeMeHTOB cucTeMbl. [1O nonxHO pewath BCE ee MPUKIIAAHbIE 3a-
nadyd. [Ang 3THX Lenei WMPOKO UCIONb3YIOTCA CPEACTBA MpPOrpaMMHOM
nHxeHepuu (CASE-texHOnoruu, cMm. teMy «MCTOpusi pa3BuTHsL Mpo-
TPAMMUPOBAHWSI»).

B ACY nns pelneHyst 3aaay NoACUCTEMHOro MeToaa (1eKOMMO3ULIUs
cuctemMbl Ha noacuctembl) paspadartbiBalor TIII kak coBokynmHOCTb
1porpaMM, COBMECTHMMBIX MEXIy COOOM M ODecreyMBaoliMxX pelieHue
3aJa4 Y3 HEKOTOpOW 00s1acTH 3HAHWH, Ha3bIBAEMOM npeameTHON o6Ja-
ctbio nakeTa. [1pu BbiGope T1T111 caeayer yuutsipate:

e COCTaB peaqu3yeMbiX (PYHKUMI, BO3MOXHOCTb adanTalMU U HE0O-
XOAMMOCTb A0pabOTKHM MaKeTa WM ero COBEPLUEHCTBOBAHUS,
HANEeXHOCTb NAKeTa ¢ TOYKW 3PEHUS 3aLUUThl HaHHbBIX;
BO3MOXHOCTh M3MeHeHUst KoHdurypauun DBM u nepudepmuii-
HbIX YCTPOMCTB, KOTOPbIE MPEAyCMaTPUBaeT NAKeET;

e 53bIK K TPAHC/SATOP, HA KOTOPOM HamucaHbl nporpammbl, OC st
¢yHkunoHupoBanus I1II1, cocTtaB cTaHAAPTHBIX BCMOMOTaTeNb-
HbIX IIPOTPaMM;

® BO3MOXHOCTb NPUMEHCHUS BXOAHBIX WM BbIXOAHbIX (OPM QOKY-
MEHTOB, MpEeIIaracMbiX MaKETOM;

¢ Ha/JM4YMe WM BO3MOXHOCTH NOJYUYEHMSI MCXOAHBIX HAHHBIX, per-
NAaMEHTUPYEMbIX B MaKeTe;

® HajJM4yME U KOMIJIEKTHOCTb JOKYMEHTALIUM HA OMMUCAHME TIpUME-
HeHus TTITI.

PaspaboraHo Oonbuioe kosuuectso [T nnst pasHbix chep nesi-
TEJILHOCTH, Hanpumep: CTaHgapTHble OMGMUCHBIE MaKeTbl MPOrpamm,
[TIII1 ana ynpasaeHueckoi nestenbnoctn, CYBH, MUIIC, cucrembt
ynpapjieHUs1 MPOEKTaMM, 3KCNEPTHblE CUCTEMbI, CHUCTEMbl MONICPKKH
pewieHuii U ap. bonblioe KONHUeCTBO OOLIECUCTEMHBIX U (PYHKLIMOHANb-
Hoix T1IT1 noayuunau pacnpoctpaHeHHe KaK MHCTPYMEHT aBTOMaTu3a-
umu npoektupopaHust ACY, cospanus CAITP ACY. Hanpumep IITI1TT:
APUYC — peanusyet GyHKUMHN TNpoekTUpoBaHMusi apxutekTypbl ACY;
ISDOS, ADS, TAG — peanusylor dopManu3aumio aHainza CHUCTEM;
COD, HHEC — npoekTHpyIOT aaropuTMbl, FeHEPUPYIOT MPOTPaMMBbI.
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B ocHOBE MHOTMX M3 HMX JieXaT MakeThl MporpamMm, pa3paboTaH-
Hble Ha Oa3e HOBbIX MH¢opmanmoHuHbix TexHogoruit (UT). UT — st10
aBTOMaTU3MPOBaHHbIE crocodbl cOopa, obpaboTKM, XpaHeHus, nepesa-
Y4 M HCNOAB30BaHHUA UHGopMauuu B Buie 3HaHUB. OHM MMEIOT IBa
KOMITOHEHTA: MAaUIMHHBLIA M yenopedeckuil. Ilo cBoemy cyliecTBy
WUT — TexHOJOrHsi UHTENIEKTYAIBHOIO NOCTYIA YEJI0BEKA B BLIYHUCIU-
TEBHYIO Cpefy LISl peuieHus Tpebyembix 3anay. IIpoGnema copepiieH-
CTBOBaHUS Auaiora ¢ IBM — ueHTpanbHas npobiema pa3paboTKy HoO-
Boit UT. UT nexar B oCHOBe COBpPEMEHHbIX CIIOCOBOB 00pabOTKHU TeK-
CTOBOM, 4MUCIOBOW U rpaduueckoit undopmaunu, co3ganuu B u
bu/l, cucteM MynbTHMeIMa M BUPTYAlbHOM DPEalbHOCTH, MCKYCCTBEH-
HOTO HMHTE/UIEKTa, 3KCMepTHbiXx U obyvaroumx cucrem, [1ITI1 pazanu-
HBIX HAy4YHBIX M UHXEHEDHBIX 3HAHUIN, CHUCTEM TeJIeKOMMYHHKaALIMI,
BKJIO4as Internet.

CosepureHcrBoBanue UT QOMKHO MATH MO MYTH NPUMEHEHUS ecTe-
CTBEHHOTO 53blKa B MHOOPMAUMOHHbIX CUCTEMAX W NpeXie BCEro B CUC-
TeMax obweHus nons3opsatens ¢ 3BM.

Mmeetcst MHoro cranpaptheix [1T1I1, peanusyowmnx Hoseie UT, Ha-
npuMep:

e 00paboTKa TEKCTOBOM WMHGPOPMALIMM — TEKCTOBBIE MPOLECCOPD]

(MS Word, Ami Pro, Word Perfect u np.);

¢ o0paboTka rpacuyeckoi undopMauu — rpaduyeckue pegakTo-
pel (pactpoBble: Paint, Adobe Photoshop, PhotoWorksPlus; Bex-
topHble: CorelDraw, AldusFreeHand, Bcrpoennsiit B Word u ap.);

e pacro3HasanHue cuMmBoios (Fine Rieder, Omni Page, Tiger u ap.);

e 00paboTka yucnoBof U apyroi TabanuyHod MHoOpMaUUU — Tab-
JnyHble nipoueccops! (Excel, Improv, Quatro Pro u ap.);

* BEPCTKU AOKYMEHTOB W MOATOTOBKM K M3JAHUIO — HACTOJbHbIE
usgatensckue cuctembl (PageMaker, QuarkXPpress, Corel Ven-
tura, PagePlus u ap.);

e j1eMoHcTpauuoHHas rpaduka (Power Point, Harvard Graphics,
Director for Windows, M-media Viewer Kit Flash u ap.), anuma-
uus (3D studio), suaeo (Adobe Premier);

e oOyyarolllue ¥ I0CYroBble CUCTEMbI, CHUCTEMbI MYJbTHMEaMA (3H-
LUMKJIONEAMY IO OTpac/siM 3HAHUMA, TECTOBble O00OJOUKM: I. Mo-
ckBa — AnoHuc, AucTt, Panyra; r. Tomck — ®es;, MS LikKway u

ap.);

e CAIIP (AutoCad, Micro station TurboCad, KoMmnac dupmsr «Ac-
KOH» W IIp.);

e opraHusatopbl pabot (Timeline, MS Project, Lotus Organizer
u op.);
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e cosmanne BJl u CYB/ (dBase pasubix Bepcuit, Paradox, MS
Access, MS Oracle u ap.);

e nouck uHdopmaunu B b/l — MHOOPMALIKOHHO-MTOUCKOBBIE CHC-
TeMbl (mipaBoBble cucteMmbl KoHcynbraHT+, [apanHT u ap., 6ub-
JIMOTEYHbIE CUCTEMBI);

e 00paboTka (UHAHCOBOW M AHATUTUKO-CTATUCTUUECKONW MHADOP-
mauuu (Turbo Tax, [C, B3CT, Stat Graphics u ap.), nnaHuposa-
Hust (MS Project Expert);

® 3KCIEPTHbIE CMCTEMBI IO BOEHHOMY AeNY, F€0N0rMu, HHQopMaTH-
Ke, MaTeMaTuke, Hu3uKe, XMMHUH, SJEKTPOHUKE U JP.;

e nouck MHpopmaunu B cetn Murepuer (Internet Explorer u ap.)
obMeH uHpopmauueil no anekTpoHHoi noure (Outlook Express
v ap.).

Paspabatbhisatotest unterpuposansbie T111I1, kotopsie B cBowo oue-
pedb MOXHO Pa3le/nTh HAa TOJHOCBA3aHHbIE U OOBEKTHOCBSI3aHHbIC.
INonxocssizanubiit TN (FrameWork, Symphony, LotusWork v np.) —
3TO MHOTO()YHKUMOHAAbHBIA aBTOHOMHBIA MMakeT, rae B OAHO LleJoe
00BbeANHEHB! (PYHKUMM M BO3MOXKHOCTH PA3IHUUHBIX CAEUMATbHbIX Ma-
KETOB, POLCTBEHHBIX B CMbIcie 00paboTKu AaHHbIX. OOBEKTHO-CBsI3aH-
HBI nakeT (npdeccuoHanbHbI WAW NONbL30BATENLCKUIl) OOLEeAUHSsET
CreLNaibHble NAKeThl B paMKax eamHoi pecypcnoi Oasbt (MS Office,
Borland Office for Windows u ap.). MMeetcss MHOXeCTBO (DYHKUHO-
Ha/IbHbIX W 11p0GJieMHO-0OpHeHTHpoBanHbix T1ITI1, peanusyowux tuno-
Bble 3agauu cucteM ynpasieHus: OACY, ACYIT, ACYTII, naxonsmx-
cst B ¢onmax [ocymapcrseHHoOro ¢GoHaa ajiropuTMoB M RPOrpamm
(FCOCDATD), a Takxke oTpacieBbix U pecrnybnukaHckux ¢oHaax. Ilpex-
Jle 4yeM npucrynarbh K paspaborke nosoro 1O, Bcerna cieayet xopouio
M3YYUTE YXKE MMEoUIeecsl U He TPaTHTL BNYCTYIO JEHEXHblEe M Tpydo-
BbIE PECYPCHI.

B wmacrosiwiee ppemst paszpabarnisaetcst [10 ans Tpex OCHOBHBIX
KJjaccos asromaTuanposaHHbix cuctem: MACY, CATIP, I'TIC. boabiioe
BHUMaHMe yaensiercs cosgannio MT kak yactu obiuei TEXHOMOIMHU T1po-
M3BOJICTBA, YIIpaBIeHUsl M Apyrux chep aeateabHocTH. B Kaxaoi texHo-
JIOrMM 10J1KeH ObIThb XOPOLUO Pa3BUTbIUA unmepghetic — COBOKYMHOCTb
OPaBM M CTAHIAPTOB TEXHUUECKOIrO COIMPSIKEHUSI DA3JIUUHBIX YCT-
POWCTB, ANMrOpUTMa UX B3aMMOAEHCTBUSI NIPU COTACOBAHHOM BbITOJHE-
HUY rpoueccoB 0opadoTku uudopmauuu.

Hanvheiuee pazsurue cpencts [10 ACY uaer B HanpasleHUU pas-
paboTOK sl pacrnpeneeHHbIX BbIYMCAMUTENbHBIX CHUCTEM, MOIYJIbHbIX
MPOTPaMMHO-AINapaTHbiX WHTepGENCOB, NPOMbILIIEHHOR pa3paboTKu U
HOCTABKM  TIPOFPAMMHBIX  CPEJACTB, TUMMU3aUWK  ABTOMATU3UPYEMbIX
(hyHKLMI MO BCEM OCHOBHbBIM atarnam XKL nporpaMMHbIX NMPOAYKTOB.
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KoHTponbHble BONPOCh!

« Ha KaKoit BbIuMcnUTENBHON TexHUKe cospgasanice ACY pasHbix nokonemmii!

. Kakoea uctopms passutus ACY & Hawen cTpaHe?

. Yro takoe AR

. Mpusennte npumeps! ctanpaptHeix MMM, peannsytolumx Hossle MHbopPMma-
LMOHHbIE TEXHONOrMM.

5. Kakosb! TeHgeHUmuu passutus ACY?

W N -

lnaBa 5
NPABOBAS M MPOTPAMMHAS 3ALLUMTA
KOMIMbOTEPHOM MHDOPMALLMM

5.1. knpaaoaaﬂ 3alU4MTA, BMABLI M NPHMHUMIBLI 3aLLMTbI
KOMMNbIOTEPHOM MHbOopMaLMu

3aumiuaeMast uHGopmaumst — 370 uHgopmanys, umeloas onpeae-
JIEHHYIO LIEHHOCTb JIs CyObeKTa (roCyaapcTBa, OpPraHM3alMu Wih OT-
JIeJIBHOTO Ye/IOBEKA) M He MpelHa3HayeHHasl 1J1s1 UCIIOJIb3OBaHUSl B pe-
KMME HECAHKLMOHVMPOBAHHOTO JIOCTYNA.

3awmTa HHOOPMALIMKM — KOMIUIEKC Mep MO NpeaoTBpalleHUIO yTeu-
KM, XMULLIEHHWS!, YTPAThl, UCKAXEHUsI U Nnojaeiaku nHdpopmaunm.

[NpobieMa 3a1UThl KOMMbIOTEPHOM MHPOPMALMM B HACTOSsIIIEE BpE-
MSl SBJIsieTcsl OOHOM M3 nepBocTeneHHbIX. MHbopMauns nosxkHa ObiTbh
3alUMIleHa Kak OT HECAHKUMOHHUPOBAHHOIO [OCTYNa, TAK U OT Cly4dai-
HbIX YTPAT, MPOUCXOASALIUX TO BUHE TOJIb3OBaTeNCit MM HEHANEXHOM
paboTbl anmaparypahl.

B Denepanbiom 3akoHe «O06 uHpopMaunn, nidopMarianumm 4 3a-
wure undopmaunn» ot 20 dgespanst 1995 r. Ne 24-P3 onpeneneHsl Leu
M pEeXHM 3aluuThl MHGOPMAUMM, MpaBa U OOSI3AHHOCTH CYOBLEKTOB B
aToil 0bjacTu, 3alUMTa NMpaBa Ha AOCTYN K WHPOpMauMu u T. n. B 3ako-
HE OMpEeAeseHO, YTO «3alldTe MOMIEXHUT N0basi NOKYMEHTUPOBAHHAs
MHbOpMaLIMs, HEMPaBOMEPHOE 0OpalieHHe C KOTOPOIl MOXET HAHECTH
yuiep6 ee cOOCTBEHHHWKY, BAafefibily, MONb3OBATEAID U HHOMY JULY».
B T0O xe BpeMsi 3TOT 3aKOH NpelycMaTpuBacT, YTO «OTKa3 B NOCTyNe K
OTKPbITOI MHGOPMALIMK WAN NPENOCTABIEHUE T0JIb30OBATEMIO 3aBEAOMO
HENOCTOBEPHOI MH(pOPMaLIMKM MOTYT ObITh 00XanoBaHbl B CyAeOHOM MO-
psiliKe», a TAKXKE «PYKOBOAMTENU, APYFUe CHYXallUe OpraHOB rocyaapcr-
BEHHOMU BJIACTH, OpraHWU3aLMil; BUHOBHbIE B HE3aKOHHOM OFpPaHUUYEHWUU
JOCTyIa K MHGMOpMaUKK U HapylleHUH pexXumMa 3auiuThi UHhOopMauum,
HECYT OTBETCTBEHHOCTb B COOTBETCTBHHU C YrOJOBHBIM, IrpaXadaHCKUM 3a-
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KOHONATENbCTBOM U 3aKOHOIATENbCTBOM 06 aIMHHUCTPATHBHLIX NPaBo-
HaApyHmIEeHUAX». ' '

- 3akoH P® «O npaBosoif 0XpaHe NpOrpaMMm Ans 3JeKTPOHHBIX Bbi-
YHMCIUTENbHBIX MAIUMH W 6a3 HaHHbIX» OT 23 ceHTabpa 1992 r. Ne 3523-1
YCTaHABNMBAET NOHATHA: nporpaMma wia 3BM, B, ux anantauus, Mo-
nudrKanys, BOCMPOU3BEAECHHE, pPAcNpOCTpaHEHWeE, BbIYCK B CBET
(onybnukoBaHME) UCMOJIL30BAHUE, ACKOMIMIMPOBAHME [POrPAMMbl,
npasoobnagaTens.

lIpasoobaadamenem MOXET OBLITH «ABTOpP, €r0 HACAEOHHK, a TaKXe
Jo6oe pu3nyecKoe Wian IpUAUYECKOe MU0, KOTOpoe oblagaeT MCKIo-
YUTEJbHBIMM UMYILECTBEHHBIMHU MPaBaMH, MOJYYEHHbIMY B CHAY 3aKOHA
WM TOTOBOpa»

HcnonszoBanue nporpamm wis 3BM u B/l nons3osarensmu nonx-
HO OCYUIECTBJIATLCS Ha OCHOBE JOTOBOpPA C MpaBoobiajare/iemM.

ITo xenanuio npaBoobIanaTelb MOXET 3aPErMCTPUPOBATh NPOrpaMMy
ans OBM wim B nytem nonauu 3assku B Poccuiickoe areHcTso no npa-
BOBOWM OxpaHe rporpaMm 1si OBM, BJ1 ¥ Tononoruit MHTErpasbHbiX MUK~
pocxeM (AreHcTBo). [IpaBuia obopmiieHUs 3a8BKM ONpeaesieT ATeHCTRO.
[pn nonoxuTenbHOM penieHUWH ATEHCTBO BHOCMT MNporpammy aas DBM
unu 6a3y B Peectp naHHbIX nporpamm it DBM wnu Peectp 6a3 W Bbinaer
3aiBUTEJIIO CBUAETE/ILCTBO 00 oULMaANbHOM perucTpalluy U nyGankyer
CBEIEHHS O PETUCTPALMK B 0pHLIMAIbHOM OlonneTeHe AreHTCTBa.

B 3akone P® «O6 aBTopcKOM NnpaBe ¥ CMEXHLIX NPaBax» OT 9 Wioist
1993 r. Ne 5351-1 (B pea. ot 19 mioast 1995 r. Ne 110-D3) nporpaMmbt
anst BBM onpeneneHs! Kak 06beKTbl aBTOPCKOTO npasa. IlpasoBas oxpa-
Ha pacnpocTpaHseTCsl Ha Bce BUABI NporpaMM Aast DBM (takas xe, Kak
Ha TIpou3BeneHust JuTepatypbl), 1 b/l (kak c60pHUKHM) M ycTaHaBNUBa-
€TCsl, YTO HE JNOJLKHBI YIIEMJATbCS HEOBOCHOBAHHBIM 0GPA3OM 3aKOH-
HbIC HHTEPECHI aBTOPa MJIM UHOTO O6afaTesiss UCKAIOMUTEIbHBIX MPaB Ha
nporpaMmy aist 9BM wnu BJl. HapywieHue aBTOpCKMX npaB MM TMpaB
npaBoobaanarens pacCMaTpMBaIOTCSl B CYAE C LENblO BO3MELIEHUS HaHe-
CeHHOro ylepba. 3aKOHbl NPenyCMaTPHBAIOT MEPbl MAaTEPHAIbHOMO BO3-
MellieHnst yuiepba, BKIloyasi AeHeXHble WTpadbl U HAIOXEHHE apecta
Ha KOHTpaaKTHYIO MPOAYKLHIO.

YTo KacaeTcsi KOMMBIOTEPHBIX NPECTYIIEHHIA, TO B Haluei CTpaHe B
COOTBETCTBUM €O CTaThbAMHU rnaBbl «[Ipectynneuns B cepe KOMNbIOTEP-
HO# nHpopmauum» YK (1997 r.) TakoBbIMM ABJISIOTCS:

HEeTMpaBOMEPHbBII A0CTYN K KOMNbIOTEPHON WHPOPMALIMMU;
CO3JaHME, MCMOAb30BAaHWE M PacCNpoCTpaHEHHE BPEdOHOCHBIX
KOMHBIOTEPHBIX MPOrpaMM; '

® Hapyui€eHWe MNpaBHa 3KCINJyaTauMyd KOMIILIOTEPHBIX CHCTEM U
ceTel.

OTBETCTBEHHOCTb 3a. MPECTYIUIEHUS HACTynaeT - B Cly4yae, eciu
«YHHYTOXEHA, O10KUpoBaHa, MOIUGULMPOBAHA WIK CKOMMPOBAHA MH-
dopmMaLms, XpaHa1uascs B NEKTPOHHOM BUAE». '

Cucrtema 3aliMThl MHPOPMALMM B KOMOBIOTEPHOW CHUCTEME — 3TO
eAMHBbIN KOMIJIEKC TPaBOBbIX HOPM, OPraHU3alLIMOHHBIX MEP, TEXHUYe-
CKHMX, NPOrPaMMHbBIX. U KPUNTOrpadMuyecKUX cpeicts, obecneynsarommnx
HEO6X0AMMYI0 Be30MnacHOCTb 3alyiuaemMoit tHGopMaumH.

MOXHO paccMaTpUBaTh CIELYIOLUNE 6udbl 3auumbl undopmayuu

Sawuma danneix (data security) — 3almra JAHHBIX OT HECAHKLMO-
HUPOBAHHOTO (CIy4aiHOro MIM MPEeAHAMEPEHHOIO) M3MEHEHMS, YHMY-
TOXEHUSI WU PACKPBITUS.

3awuma om nepconana (personal security) — obecneueHue 6e3omnac-
HOCTM, KOTOpasi 3allMUIAET JIIOAEH, paboTalomux B OpraHn3aliMu, a Tak-
e KOMIIBIOTEpHOE OGOpYNOBaHME OT HMX M OT JloAei, He paboTalolmx
B OpraHM3aiuu. 3ailuTa OT NEpPCOHana MpedyCMaTpHBAaeT MPOLEAYpHI,
KOTODbIE FAPAHTUPYIOT, YTO BECHh MEPCOHA, UMEIOLNA AOCTYN K BaXXHOM
nHdopMaLuu, MMeeT TpebyeMble MOJTHOMOYMS U COOTBETCTBYIOLIME pa3-
pelleHus.

3awuma om konuposanus (copy protection) — 3anpeTt (paccMaTpHBaeT-
¢s KaK HapylleHMue 3aKOHAa) Ha KOMUPOBaHMUE W nepeavy APYr¥M JIMLIAM
FIPOrPaMMHBbIX MPOAYKTOB, 3allIMLIEHHBIX ABTOPCKMM NpaBoM. Paspabot-
YUKV KUCMOABL3YIOT PasHble METONbl 3aillMThl Nporpamm (napoav u ap.).
HHoraa KonupoBaHWe OCYHIECTBASIETCS C MOMOLIBbIO NPOrpaMM-B3JIOM-
1IMKOB.

3awuma xananos ceés3u (communications security — COMSEC) —
BUJ 3AlUUTHI, OTHOCSIUMICH K TEJIEKOMMYHUKALIMSAM M TapaHTUPYIOLLUX
MX ayTOTEHTHMYHOCTDb. 3allnMTa KaHAJIOB CBA3M BKIIOYAET KOHTPOIb (Orpa-
HMYEHME) AOCTYNA, 3KpaHUPOBaHME KaOEAbHbIX JMHUI, UCNONbL30OBAHUE
MeToaoB Kpunrtorpaduun (lnM@poBaHUs) M CPEACTB CETEBON 3alLUTbi —
6paHaMay3poB (CrMeLMaTbHbIX 3AIUMTHBIX COOPYXEHMIt).

Sawuma om uzayyenut (emission security) — COBOKYMHOCTb MEp 3a-
IUMTHI, HarpapJieHHbIX Ha MPENOTBpALLlEHHE BO3MOXHOCTH HECAHKLMO-
HUPOBAHHOTIO NMOJIyyeHUs1 MHGOPMALIMK NYTEM NEpexXBaTa KaHaloB CBA3U
MW aHAIN3a U3JYYEHHU! KOMMBIOTEPHON CUCTEMBIL.

Dusuveckan 3auwuma — obecnevyusBaet 06e30nMacHOCTb (HU3NYECKOTO
KOMIMbIOTEPHOTO 06bEKTA — 30aHUS, KOMIMbIOTEPHOIO MOMEILEHHS, CaMO-
ro KOMIbloTEPaA, BenoMorareabHoro obopyaosanus (HM/, npuHTeEpoB U
Jp.), HOcUTese# MHPOPMALIMM (IUCKOB, JIEHT, PACNeYaToK) U KaHA/IOB €€
nepenaym (kabeneil: BOJOKOHHO-ONTUYECKUX, HA BUTbIX Napax v Ap.).

Yrpo3bl MOryT WCXOAMTb OT CTUXMHHbBIX OEACTBUI, HaApyLUEHHUs yC-
JIOBUH 3KCIUlyaTallMK, aBapuii, a TakXe HaMmepeHHoro ywepba. Hocure-
JIAMM Yrpo3 MOryT ObiTb HEOOYuYeHHbIE MM HEOpeXHbe NONb30OBATENM,
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COTPYAHUKM, TIOCTaBIIMKKM M MOAPSNYUKY, NpodecCHOHaNbHbIE Ipe-
CTYMHUKY Pa3BeluMKU.

[MoatoMy 60/biI0E BHUMAHHWE AOIXHO YAEIATBCA IKCHAYAMAUUOH-
HOU 3awume TIyTEM TIOBBLILEHHMA OCBEJOMJIEHHOCTH MOTEHLMANbHBIX
KEPTB OTHOCUTENBHO BO3MOXHBIX NMPECTYIICHUH U YACPXaHUST KOMIIb-
IOTEPHOrO MPECTYITHUKA OT CcoBeplleHus mnpecTyruieHus. Hananenus
MOTYT MPOUCXONUTDL KW3-3a CHUXEHMS YPOBHS OOCIYXMBaHUs: UCCIen0-
BaHME. COOEPXKUMOTO KOHTEHHEPOB [JIsi Mycopa M cOOp 3JIEKTPOHHOTO
Mycopa, nepexsar MHMOpPMAUUU [0 KaHajaM CBSI3U, 3aMyCK <«4yepBei»
yepe3 MIHTpeHeT, MoaMeHa JaHHbIX, CKAHUPOBAHWE, BBICIEKUBAHUE Tia-
ponem u T. 4.

s sawumsr Komneiomeprol uxgopmayuu BHIPaGOTaHb! CledyOLIUE
npuHyunoL.

1. PazymHoil moctato4HOCTH. He HyXHO CTPEMHUTBLCS MOCTPOUTH ab-
COJIIOTHO HAIEXHYIO 3aILUTY, TaK KAK MOLIHAs 3ailuTa TPeOyeT BOAbIUNX
pPECypCoOB KOMIBIOTEPHOH CUCTEMB! M €€ TPYIHO MUCMOJb30BATh.

2. CekpetHocTH uHbOpMALMK O NMPUHOMNAX JEHCTBUA 3aUIMTHBIX
MEXaHU3MOB cuCTeMbl. YeM MeHblle XakepaM (B3/IOMLUMKAM) M3BECTHO
06 3TNX NPUHLIMMAX, TEM TPyIdHEe UM OPraHW30BaTh YCMEILHYIO aTaKy.

3. MakcumanbHoOe orpaHMYeHMe pasMepoB 3allliuacMoi cetH. Bes
KpanHe! HeoOXOAMMOCTM He HYXXHO IOAKJIIYaTb €€ K APYTUM CEeTSIM,
ocobeHHo K UHTEpHETY. ‘

4. Ilepen MOKyINKO# HOBBIX MpOrpamMm Cieayer nouckarb MHdopma-
LIMIO 0 HUX HA XaKepckux cepBepax MHTepHer.

5. OxpaHa IMOMEIUEHUH, B KOTOPBIX pa3MellaloTcs cepsepsl. JocTyn
K CEpBEpPaM IOKEH OBITH TOILKO YepE3 CeTh, HE NMOAKIIIOYas K HUM KJia-
BUATYPY M JAMCTUIEN.

6. Hlndposanue Bcex cOOBLUECHMIA, repelaBagMbIX MO He3alHULIEH-
HbIM KaHajiaM CBSI3W, U CHaOXeHue ux HHPPOBOI TONNMNCHIO.

7. CooblueHHst B 3a1LMUIACMYIO CE€Tb, COCAMHEHHYIO ¢ He3allMLeH-
HO¥ CeTblO, NOJIKHBI IPOXOAUTL Yepe3 GpaHamaysp.

8. ExxecyrouHast npoBepKa XypHaJIOB cOObITUIH. B HUX 1OMXKHbB! GbITh
3abMKCUPOBAHBl TOMBKO TPEIYCMOTPEHHbIE cOBBITUS. Ecau coBbiTuii
6oJIbLUE, TO BEPOSTHEE BCETO, CMCTEMA TIOABEPTA/iach aTakaM XakKepoB.

9. PeryasipHas nposepka uesioctHoctu [10. Ilpopepsietcs Hanuuue
NMpOTPpaMMHbIX 3aKJIafoK (MporpaMM-IUNMOHOB), C MOMOLULIO KOTOPbIX
OCYILECTBASETCS NEPEXBAT, UCKAXKEHHE, yOOPKA 3NEKTPOHHONO Mycopa,
Hab/ooeHHe U KOMITPOMEHTALUMS MHGOpMALUH.

10. Peructpauus Bcex U3MEHEHUN NMOAUTUKY OGE30MaCHOCTH B OObIU-
HOM OYMaxXHOM XypHaie. 3TO. MOMOTraeT 0OHapyXUThb MPUCYTCTBUE J1PO-
rPpaMMHBIX 3aKN3I0K, KOTOPbie BHEAPUA XaKep.

11. ITonab3oBaHue ToabKo 3alunteHHbIMH OC.

12.'Co3panue jnoByniek aisi xakepos (Hanpumep daia ¢ 3aMaH4y-
BbIM UMEHEM). ‘

13. PerynsipHoe TeCTMpOBaHWe CMCTEMbI C TIOMOLUBIO CREHUATbHBIX
MporpaMM, NpeaHasHaueHHbBIX 11 ONpPeaeaeHUsl CTENEHN €€ 3alliMLlIeH-
HOCTM OT XaKepCKMX aTak.

14. BbITh Bcerna B Kypce TMOC/ASAHUX pa3paboToK B 06nacTh KOMITb-
IOTEpHOM 6€301acHOCTH M MaTepuasoB, MOMEIHAEMBIX Ha XaKepCKUX
cepBepax MHTepHer (Hanpumep asta lavista.box.sk).

5.2. MporpamMmHbIi noaxoa K 3awmre HHpoOpMmaLmm.
AHTMBMPYCHbIE NPOrpamMmMmBbl

Kax npaBuio, aTaky Ha 3alIUTY KOMIIBIOTEPHBIX CMCTEM TTPOMUCXO-
ast Ha yposHax OC u cereporo [10, a 3aTeM noayyarlwT goctyn K Gai-
nam CYB/ ¢ nomoiubto cpeacts OC.

Ha yposue OC 3To: Kpaxa MapoJsisi, CKAHUPOBAHHUE XKECTKUX AHC-
KOB, cOOpKa «Mycopa», MPEBbILIEHHE MOJHOMOUMK, OTKA3 B 00CAyXHBa-
Huu OC.

Ha yposHe cetesoro 1O 3To: npocnyuiMBaHUe CErMEHTa NOKANbHOH
CeTH, TiepexBaT COODIIEHMI Ha MaplipyTU3aTOpe, CO3JAHME JIOXKHOTO
MapUIpyTM3aTOpa, HaBsI3biBAHWE COOOLIEHWH, OTKA3 B OOCIYXUBAHMU
cetu. [ToaTomy ceTb A0KHA ObiTh OIpAHMYEHA B pa3Mepax, Mo BO3MOX-
HOCTHM W30JIMPOBAHA OT BHELIHErO MMpa, COOOLUEHMST AOKHbI LIN(PO-
BaTbCs M MMETH JIEKTPOHHbIE LU(DPOBbIE MTOAMHUCH.

Obecnieyenne MNPaBILHOTO (YHKIIMOHUPOBAHKS KOMIbIOTEPHON
CUCTEMbI MOXeET ObiTb JOCTUIHYTO, €CJH B CUCTEME OTCYTCTBYIOT IpPO-
rpamMmbl, melamline ee pabote. K Takum BpPEeIOHOCHBIM [pOrpammanm,
OT KOTOPBIX CAECAYET U30aBISTbCS, OTHOCITCH KOMITBIOTCPHbBIC BUPYChI K
NPOrpaMMbl-1LTIHOHBL. MIPOTPaMMHbIE 3aKJaAKH, TPOSIHCKME TNporpam-
Mbl, KJaBUATYPHbIC IMUOHBI, (PUALTPHI, 3aMeCTUTENN.

Kraccughuxauurw komnvromepisix eupycoe MOXHO MPOBECTU MO cTerne-
HU ONAcHOCTH, cpele OOWUTaHMsl, crnocoby 3apaxeHWUs U anropuTMy
GYHKLIMOHUPOBAHUSL.

[To cTeneHyn OMacHOCTU KOMITBIOTEPHbLIE BUPYCHI MOIYT ObITh 6e3-
gpedHbimy (YMEHDBILAKOT TOALKO CBOOOAHYIO MaMsaTh M3-3a pasMHOXe-
HHA), HeonacHute (100aBIAIOT pasHble 3ddexTbl), onacHbie (MPUBOAIT K
cOosIM B paboTe KOMIbIOTEPA), oueHb onacHsle (MPUBOIAT K MoTepe 1po-
I'paMM M JaHHbIX, GOPMATUPOBAHHIO XECTKUX AUCKOB M T. A.)

[To cpene obUTaHKsI KOMTNBIOTEPHbLIE BUPYCHl OEAST HA aiinosbie
(BHEAPSIIOTCH B UCTIONHSIEMbIE (aiibl K AKTUBU3UPYIOTCS MPU MX 3aMyC-
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KE), 3arpy3ouHble (3aHOCATCS B 3arpy304YHbIA CEKTOp AMCKA, NpH 3arp\y3‘.—
ke OC BHEAPSIOTCS B ONEPATUBHYIO NMaMSTh), MAKPOBHUPYCHI (3apaxaloT
daitiel mokymenros Word u Excel) u cetesbie (J1100bie BUPYChI, pacnpo-
CTPaHSIIOLIMECS] 110 CETH, 44CTO OHU BHEAPSIOTCA B KOMITLIOTEPH YeEpe3
3apaxeHHble (aitibl ¢ cepBepoB (PAMNIOBLIX apXHUBOB, TO 3NEKTPOHHOIH
NnoyTe, Kak BJOXEHHbI B coobuieHue ¢aitn, uimu depe3 BcemupHyio
NayTHHY, B BUIE aKTHBHLIX 3/IEMEHTOB — TIPOrPamMM Ha s3blke Java v
Visual Basic).

~ Ilo cniocoby 3apaxenusi cpeabl OOMTAHUS KOMNBIOTEPHBIE BUPYCb
MOTYT OblTb PE3HMAECHTHBIMH, €CJIM IMOC/IE€ AaKTUBALUMM OHU MONAAalT u3
cpesibl OOUTAHYA B ONEpaTMBHYIO namars I3BM u ocralorcs Tam, u He-
PE3UAECHTHBIMHU, T. €. IIONAAAIOT B ONEPATUBHYIO NMaMsiTh DBM ToNbKO Ha
BpeMsI aKTHUBaLIWK,

Ilo anroputMy HYHKLUUOHMPOBAHHUS BUPYCHI JEHAT Ha:

* y3MeHsIIOlME cpeny oOMTanust (aiinbl, cextopa) pM pachpo-
CTPAaHEHMU  («CTyAEHYECKHE» —  HM3KOH  KBaNM(PUKALMU,
«CTENIC» — HEBMAUMKHM, MACKUpYIOLMe CBOE MPUCYICTBUE MOA
nporpammel OC, «nonumopdHbie» — HE UMEIOLLUME TTOCTOAHHbIX
OTIO3HABATE/BHBIX TDYMI M MCMOOJb3yOLME luudposaHue Tena
BUpyca);,

® HE U3MEHAIoLIME cpeay OOUTaHUs («CIYTHHUKU», CO3dalolINe KO-
MUK UCMOAHAEMBIX Qaii/loB, <4€PBU» K AP.).

Jli060i1 BUpYC HE3aBUCUMO OT KJIACCA MMEET TpH B0Ka: 3apaxeHms,
MAaCKMPOBKU U BbITIOJTHEHMS AECTPYKTHBHbLIX A1€UCTBUI.

3a1uuTa OT BUPYCOB COCTOMT B C/EAVIOLLEM:

® HE CAEAYyeT UCTIONHATH dailyibl, MONYUEHHbBIE OT HEU3BECTHOTO MC-
TOYHHUKA;

e BCE BHOBbL ITOJIYYEHHBIE NPOrpaMMbl HNOJIKHBI ObITh [IPOBEPEHbI
AHTUBUPYCHBIMY NPOTPAMMAMMU;

OC He cremyeT 3arpyxath ¢ ribKUX IUCKOB;

e B BIOS xomnbiotepa nonmxHa GbiTh yCTaHOBJAEHA 3alUMTA 3arpy-
304YHOTO CEKTOPA OT U3MEHEHHI;

e ecau npu oTkpeiTu¥ Word u Excel uMeerca cooblueHue 0 Haju-
YUKW TMOTEHUMAIBHBIX BUPYCOB, TO KOMIBIOTED AOMXEH ObiTb OT-
KJIOYEH, MJIU BLIJIEYEH OT BMpYCA CrielMaIbHOW NMpOorpaMmMon;

® 3anpellaeTcsl MoJayyaTh M0 CETH Ha KOMIILIOTED AKTHBHBIE 3Jie-
MEHTBHI.

Tenepb pacCMOTPUM MPOTPAMMbI-LITIHOHbI.

IIpocpammunpie 3aK4a0KH MOTYT BHOCHTb TIDOU3BOJBHbLIE UCKAXEHUS B
KO[Ib! MIPOTrpaMMm, NEepeHOCUTh MHGMOPMAaLMIO U3 OAHUX objacTeil namsiTu
B Ipyrue, WUCKaXXaTb BBIBOAMMYIO HAa BHEUIHWE YCTPOWCTBA wnHdOpMa-
uunto. TlporpamMMHbic 3aKIaiKM MOTYT 6bITb MPOrPAMMHO-AIINAPATHLIE,
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3arpy304Hble, ApaliBEpHbIE, TPUKIAIHbIE, MCTIONHAEMbIE, 3aMacKHMpPO-
BaHHble ¥ Ap. Ecau nporpaMMHasl 3akialka MonagaeT B ONEPaTUBHYIO
namsTh KOMMbIOTEPA, TO TIPU AKTUBU3ALMM MPOTPpaMM OHA HAYMHAET
aubo konuposath MHOOPMaUMIO, TMO0 M3MEHSTbL ATOPUTMbI PYHKLMO-
HUPOBAaHHUA CHCTEMHBIX, MPUKIAAHBIX M CHYXeOHbLIX nporpamm, au6o
HaBA3LIBATHL OTIPEAE/ieHHbie PEXUMbI PabOThI.

Mogeny BO3IEHCTBMS NMPOrPaMMHBIX 3aK1aJoK: NMepexBaT, MCKaxe-
Hue, «ybopKa Mycopa», HaONOAEHHWE U KOMITPMEHTALUS.

Ilpy nepexpare 3aKjiaaka BHEAPSIETCS B IOCTOSIHHOE 3allOMMHaloLLee
yerpoiictso (I13Y) kommbiotepa, cucteMyoe wnu npuxnanHoe ITO u co-
XpaHsieT BbIOPaHHYI0 HHDOPMALMIO B CKPHITOM 001aCTH NMAMSATH NOKaIb-
HOHM WAM yOAJEHHON CHUCTEMBI.

3aknanka MOXET HCKa3UTb, M3MEHMTb und)opMaumo. Boiaensitot
cTaTnyeckoe (OMHOPA30BOE) U AKHAMUUECKOE (M3MEHSIOLLEE NAPAMETPbL
MIPOLIECCOB ¢ MOMOLLBIO 3apaHee AKTUBU3UPOBAHHLI3 3aKJIaJ0K) MCKaXe-
HHe. YacTo 3ak/aaky Ha MCKaXKeHWE MCTONB3YIOT XaKephl st U3MEHEe-
HUs LNGMPOBBIX NOANHMCE.

[1pu paGoTe MoJb30BaTesib YacTO OCTaBisIET KOMUM NOKYMEHTOB B
KOP3MHE M Jajbllie He 3a60TuTCs 00 MX 3aumrte. I1a UHGOPMALUST MO-
eT ObITb BOCCTAHOBJIEHA M MCMOJb30BaHA B KOPBICTHBIX Lieasix. [loaro-
MY crieayeT 3a60TUTBLCS 00 «ybopKe Mycopar.

3axoraaky HaOmioaeHust BcTpauBaloTesi B ceteBoe 10 u cnepar 3a
0o6paboTkoit UHQOpMaLMM B CHUCTEME, MOTYT TaKXe€ YCTaHaBIMBaTb M
yaanaTh ApYFHe NpOrpaMMHblE 3aKiIagkd. 3akiagky KOMMpPOMeTalMM
ofecreynBalOT A0CTYN K MHGPOPMaUMUM, MEePeXBAYEHHOUW AOpYruMu 3a-
KJ1aKaMH.

34lMUTa OT MPOrpaMMHbBIX 3aKNMaf0K COCTOMT B TOM, YTOObI He HO-
NYCTUTh BHEAPEHUS UX B CUCTEMY, WM BBISIBUTb M yAauuTb. Ho cambim
VHUBEPCATbHBIM CPEACTBOM 3alMThl OT 3aKJIANOK ABJSETCS CO3daHME
M30JIMPOBaHHOIO KOMIMbIOTEPA, T. €. KOMABIOTEPA MPOIUERINErO NMPOBEP-
KY Ha MX HaJMYHE:

o ycranaBaupaetcs BIOS, He copepxanias 3aknanox;
nposepsietcsi OC;

BIOS u OC npogepsiioTcst Kaxablii ceaHc padoThl;
He JOMycKaeTcsl paboTa ¢ NOCTOPOHHMMM NPOrPaMMaMM;
OCYUIECTBISIETCS NMOCTOAHHLIA KOHTPOJb, NYTEM MCMONL3OBAHUSA
CrEeLMaNbHOrO ApaiBepa KOHTpOad,
e JCIOJNB3YIOTCS CPeacTBa NepernporpaMmmupoBanus I13Y komnsblo-
Tepa.

O0HapyXUBAIOT TIPOrpPaMMHbBIEC 32KJANKK MO KAYeCTBEHHBIM W BHU-
3yanbHbIM MPU3HAKAM, @ TAKXE CPEACTBAMHU TECTHPOBAHMUS U JUArHoO-
CTHKH.
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Tpoanckan npoepamma — nporpamma, KoTopas SBJSETCH UACTHIO
ApyYroil. (MOAb30BaTeNbCKOM) MPOrpaMMBbl, HO BTaMHE OT MOJb30BATEs
BbINOJIHAIOWIAA BpeaHble aefcTeusa. TposHckas nporpamMmma, no Cyiulecrs
BY, — 3TO Da3sHOBMIHOCTb MPOrpPaMMHON 3akKjaiku. IIpenHasHayeHbl
OHU B OCHOBHOM /Il HAaHECEHMS yilepGa KOMIbIOTEPHON CHCTEME HMAHM
cbopa MHGOpPMaUMU O MOJB30BATENbCKUX MAPOSAX, PEFUCTPALIMOHHBIX
HOMepax MpOorpaMM, CBENEHHMAX O DAHKOBCKHX CYETAX M APYITUX KOH(H-
DeHupabHbeIX JaHHbIX. IMPOKo M3BeCTHbI Takme TPOSIHCKHE MpOrpaM-
Mpl, kak PC CYBORG, AOLGOLD, Back Orifice, Net Bus, SubSeven u
ap. Hamo oyeHb OCTOPOXHO OTHOCHTBLTCH K MPEANaracMbiM GeCrUIaTHBIM
MPOrpaMMaM, T. K. OHU MOTYT OKa3aTbCs TPOSHLAMM.

Ang 3alMTHl OT TPOAHCKMX IPOTPAMM HCTMOJB3YIOT MPOrPaMMbl CO-
rIacoBaHus oObekToB — (haityios u karanoros. [lpu aToMm cieasT, niMe-
HMJIMCD JIH OHH TI0CJie NTocneaHeit npoeepku. I1posepsior aTpnoyThl dhaii-
JTIOB, X PA3MEPBl, KOHTPOJbHbIE CYMMBI 2J1EMEHTOB (DaliioB, B TOM 4MCAE
HCTIONb3ysl QYHKUHUIO OTHOCTOPOHHETO X3IIIMPOBAHMA ANA OTCAEXKMBa-
HHUSA M3MEHEHMA BHOCHMBIX 37IOYMBILINCHHUKOM (HAmpUMep YTWIMTA
TripWire ans nposepkn OC UNIX). s 60pbObl ¢ TAKUMH TPOAHCKHMH
nporpammamMu B OC Windows, kak Back Orifice, Net Bus, SubSeven,
MOXHO HCITOJIB30BaTh aHTMBUPYCHBIE nporpaMmbl Norton Antivirus 2000
dupmel Symantec, The Cleaner dupmur MooSoft Development, naker
eSafe Protect xoMnaHuu Aladin Knowledge Systems u ap.

Knasuamypnsie wnuons — nporpaMMHble 3aKianky, HaUueJeHHbIE HA
nepexpat napojeit nonssopareneit OC u onpeneneHue JeranbHbIX MOJ-
HOMOYM#i 10Ib30BaTeNeH U MpaB AOCTYMA K KOMITBIOTEPHBIM PECYPCaM.
MMeetcs Tpu TUMA KAABUATYPHBIX ILTTMOHOB: UMUMamops, (MMUTHPYIO-
LK€ TIPUITIALIEHUE 3APETECTPUPOBATLCA TSl BXOA B CUCTEMY), duabmpet
(3abmpalor MHGbOpPMALMIO, BBOAMMYIO ¢ KIABMATYPhL), 3amecmumeni
(TOJTHOCTBIO MJIM YACTMYHO TOAMEHSAIOT COOOM MPOrpaMMHbIE MOAYRN
OC, orBeyatouIne 3a MpOBePKy MoJb3oBateneit). [IpoTUB KiaBHaTYpHbIX
LITIMOHOB BBOZAT Cr€LMaAbHbIE AAMWHUCTPATUBHbIE MEPbI M UCMOJb3Y-
10T NpOrpaMMHO-afnapaTHbie CPeaCTBa 3aLMTHI.

JUist 3alUMTBl OT UMMTATOPOB (TepexBaTa naposeil) CO3NalOT CreLMt-
aNbHBIE MMPOTPAMMBL, OTBEYAlOLIUE 33 ayTeHTUPUKAUUID (TIPOBEPKY)
nonb3osaresieil. Cpeacrsa ayTeHTUDUKALIMM HE NOJIKHbI GbiTh JOCTYMNHbI
IpYTHM fipoueccaM U npukiaaHeiM nporpammam. B OC Windows NT 3a
9TO OTBEYaeT CUCTEMHBIH npouecc Win Logon, MMerowni cBoii paGouuii
CTON (COBOKYITHOCTb OKOH) ayTeHTM(hUKaUMH. B HayasrbHOM OKHe 3Toro

* Hash function — x3w-dyHKUMA (PYHKLMS XIUIUPOBAHUS) — MNO3BOMASET NOMY-
4aTh Ha BbiXOAE PE3YNbTAT (PMKCHPOBAHHOTO pasMepa NpH IMoOnavye Ha BXOA OAHHBIX
NMpoU3BOJILHOIO 06beMa.

crona mpejaraeTcs Haxarh knasuwu <Ctrl>+<Alt>+<Del>. Hanee
uaeT NepeKIioYeHUe B PEFUCTPALIMOHHOE OKHO, B KOTOPOM B COOTBETCT+
BYIOHINE TI0N1 NONL30BATENb BBOAUT CBOE UMS M Napoib, NPOBEPAIOLLUE
npouecc. st 3alumThl OT (PUALTPOB HE Pa3peliacTCst NEPEKIIOUEHHE
KNAaBAaTypsl BO BpeMsA Beoaa mapossi. KoHdurypaumio -Uenoyku  npo-
IPAMMHBIX MOMIYJEH M HOCTYIT K (haidiaM MOXET ONpenesiaTh TONbKO CHC-
TEMHbIH- alMUHUCTpaTOp. s 3aUIMThl OT 3aMeCTUTENE aIlMUHUCTPATO-
pbl CMCTEMBl LOJIKHBLI COONIOAATH MOAMTHKY O€30NacHOCTM M TONLKO
camy KOHGOUTYPUPOBATh [IOACUCTEMY ayTeHTH(OUKALMA.

. [lapons gBRASETCS OCHOBHBIM 3alUUTHBIM PYOEXOM MPOTHB 3J10-
YMBILUIEHHUKOB B KOMIbIOTEPHOU ceTv. YTOoOBl Moab30BaTe/Nb MOT pa-
6otath ¢ OC, OH JOJIXEH 3aperecTpupoBaThCsi, 3aAaTh MMSI U MAapoJib.
Hanpumep, okHo Bxona B Windows 98 npencrasneno Ha puc. 37.

woats B Windoy

Puc. 37

ITapoabHy0 3aUIMTY YCTAaHAB/IMBAIOT B CACAYIOLIEM OPSIKE:

e 2 pasa LUeJKHYTb MbILILIO N0 nUKTOrpamme Mod komnsiomep (My
Computer);

e 2 pasza LEAKHYTb MblUbIO NO nuxkrorpamme [laneans ynpasaeiius
(Control Panel); )

e 2 pasa LIENKHYTh MbllUbLIO 10 nukTorpamme [lapoau (Passwords);

e B MOSIBUBLLIEMCS THAOroBoM okHe Ceocmea naposed 1EAKHYTh
Ha onuuu Cwmenums naposs Windows (Change Windows
Passwords);

e BBeCcTH HOBbIY napons B none Hoesii napoas (New Passwords);

e none Cmapwii napoas (Old Passwords) He 3anonHseTcs;

e peecTH Takxe B none [loomeepucoenue napoas (Confirm New
Passwords) HoBbil napoib n HaxaTb OK.

CuricreMa COODLMT, YTO NMAPO/ip YCNEWIHO YCTAHOBAEH (CMEHEH).

dnss MS Windows 2000 okHO BXOA:d 1TokazaHo Ha puc. 38.
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GAbL30BITEN W TTAPGRM

ONB30BATENN W
cnashiL :

Orrena ’ i :
Puc. 38

Eciu cucremHblit ¢aian ¢ uMeHaMu M mapoJsiMi 3alliM¢ppoBaH, TO
MMEHHO OH Yallle BCEro arakyeTcs. EcTh nmaposbHbie B3TOMLLIAKA — Crie-
LManbHbIe MPOrpaMMel, KoTopsle ciyxar aas Baaoma OC. [Toatomy oco-
00e BHUMaHME CNEAyeT YAeadTh 3allluTe napojeif W 0coGeHHO Maposib-
Ho# 3auiuTte OC 1 KoHbUAeHUMATbHON HHopMaumy. Kaxabslil noap3o-
BaTelb 00s3aH Ileped HayaloM paboTbli 3aperecTpupoBaThCs, T. €.
COOOILUTD cBOe UMS (U151 MACHTUDUKALMK) W TIaposib (TS MOATBEPXKAE-
HYS NPAaBUABHOCTU UACHTU(MHWKALMN), KOTOPbIH CPABHUBACTCS C UMEIO-
mumea B OC. Joctyn K daitaam ¢ 3aiundpoBaHHBIMU UMEHAMHK U Napo-
JIAMM 3aMpeLIeH 1aXe CUCTEMHBIM aAMUHUCTPATOPAM.

JUist 3aliMTH Naposieii MCNob3YIOT CAEIYIOIIME METOIbL:

e orpaHuyeHue HGUINYECKOro JOCTYMNA K KOMITBIOTEPHOM CETH;

e 3ateHeHue: B aline passwd IMPpPOBaHHbBIE NMAPOAN 3aMEHSIIOTCS

CNYXXEOHBIMH CJIOBAMM;

e OTCYTCTBME MApOJisi B CJIOBAPSIX B3IOMUIMKOB.

llugposanue — npouecc npeobpPazoBaHMs OTKPBLITOTO TEKCTA C LE-
Jbl0 CcAeNaTh HENMOHATHBIM €0 CMbLICH [Asi MOCTOPOHHMX. Paznunyator
WHGPbl 3aMEHB! U IUKUPPBI TIEPECTAHOBKH.

Hlughper 3amensr MPON3BOASIT 3aMeHy KaxJI0i OYKBbl OTKPLITOIO Tek-
CTa Ha CUMBOJ LUMPpPOBaHHOTO TekcTa. [loaydartesnb paclingpoBbIBAET
ero nyreM oOpaTHOU 3ameHbl. MMeeTcst HECKOAbKO pa3HOBUAHOCTEMN
WinGpoB 3aMeHbl: NpocTasl, WK oaHoaldaBUTHas, MHoOroandasuTHAas,
GsouHast M ap.

B wugpax nepecmanoexu MEHsieTCs NOpAAoK cienosanusi 6yks. Ho
OTH WHMEPBl JIErKO B31aMblBAIOTCS, MO3TOMY TMPEANOUTEHUE - OTAAETCS
wndpam 3aMeHbI.
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LungposaHue MOSBUIOCH 3al0Jr0 A0 TMOSABIEHUS KOMIBIOTEPOB.
A B 1920-e rr. ObUTM M300pPETEHB! YCTPOUCTBA, MO3BOJSIOLINE aBTOMATU-
3upoBath npouecc umdpoBaHus U pacliudposaHus. bonsliMHCTBO U3
HHUX COCTOSJIO W3 KiaBMaTypbl M1t BBOAA OTKPBHITOro TekcTa M Habopa
pPOTOPOB — CHEUMANBHBIX BPALLAIOIUMXCS KOJEC, KaXIoe M3 KOTOPhIX
PEaN30BLIBAIO MPOCTYIO 3aMeHy (Harpumep A Ha @ ¢ 1. a.). Bo Bpems
Bropoii MUPORBOM BOWHBI AN 3aCEeKpeduBaHus Nepenucky UCnonb3oBa-
J1ach, HATIPUMED, HeMellkas POTOpHasi MaluIMHa «DHHUIMa».

[na cozganus wundpos, KOTOPbie HEAEIKO pacKpbiTh, paspadaTbiBa-
IOT CreyuajibHble anropuTMbl. OTbICKaTh METOAbB! WX pacltndpoBKU
OY€Hb CNIOXHO. \

TpyaHocTh ataky (B3710Ma, pacuUIMDpPOBKHU) XapaKTEPH3YeTCst CI0X-
HOCTBIO JaHHBIX, BpeMeHeM BhiUMCIeHN i, o6bemMoM namMsitv. OHa nUMeeT
B 3KCIIOHEeHIIMOHanbHOI ¢dyHkumu. Hanpumep, ecnn cnoxHocTb aTta-
Ku 2%, TO 9TO 3HAYMT, YTO IS BaIOMA LKdpa TpedyeTcs BBHIMOAHUTL 2%
onepauu1i.

MakcumManbHoe BpeMsi, TpebyemMoe Ast B3joMa Nnaposisi, MOXHO Bbl-
YUCANTB MO GopMmye

1 A ;
T—E’;N,

roe N — umcino cuMmBonoB B Habope; L — npedenbHas MIMHA Naponsi;
S — KOJIMYECTBO NMPOBEPOK B CEKYHLY.

Sta dopMyaia MMOKA3LIBAET, YTO JUISL B3/IOMA NapOJAbHO 3alltMThl Tpe-
OyeTcss MHOTO BPEMEHM, TaK KaK Haao nepebpaTb OrPOMHOE KOANMYECTBO
cuTyaumit. Yem Oonblue CUMBOJIOB B MapoJe, TeM Oonbliee YNCH0 KOM-
OWHAUMK CcleayeT BbIMOAHUTL. B3MOMILMKHM NMPUMEHSIOT CleUHANIbHbIE
choBapym — 3apaHee CQOPMMPOBAHHBIA CNUCOK CAOB, Hanbonee vacto
ynoTpebnsieMbix B KauccTBe naposicih. YToObl 3aTpyAHUTb UM BO3MOX-

HOCTb nou60pa napoJisg ¢ NOMOUbLIO TaKUX CNoBapeu, HyXHo Bbl6MpaTb

HECKOJIbKO OpPUTHHAJIbHBLIX U HE KOPOTKUX naponel?i.

Hanpumep, st ayTedtudukanuyt noaszonateneid OC Windows NT
cneayer obpatuthest B B/l SAM, rane xpaHutcsi 3aundposanHasi nHdop-
Mauusi O TONb30BATENbCKUX WMeHax M napojsix. [JdaumHa napoasi 8
Windows NT orpanuyena 14 cumponaMmu. Kaxiblid rapoib npeacraBieH
B 0Gase aByMsi 16-0GaiTOBbIMH [MOCAEAOBATENbHOCTAMMU, MOJYUEHHBIMU
pasHbiIMM MeTodaMM. IIpy BXOJE B CUCTEMY BBELEHHBIM MOJb30BaTENEM
naponp cHauana X3lIupyeTcsi, npeobpasysicb B 0ojee KOPOTKUH, KOTO-
pblit 3aTeM wwubpyeTcs, a janee cpaBHuBaetcs ¢ 16-6aiToBoit nocneno-
BaTEbHOCTBIO, 3anucaHHOW B Gaze SAM. [lpu coBnageHWu naponei
pazpeluaeTcst BXOA4 B cucremy. Jins 3aimThl 310N 0a3bl €CTh cneunanb-
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Has-yTunnta SYSKEY, KoTopasi no3BossieT BKJIIOYHTh PEXUM JOTIONHN-
TeNbHOTO 1wvdpoBanusa undopmanyy o napoasax 6assl SAM. Tam ume-
eTcsi- 128-0uTOBBIM K104 WMdpoBaHus naponeil — Password Encryption
Key (PEK). :

Yrunuta [Incneryep nonpsoBarenedt (User Manager) nomoraer ans
croiikocty naponeit 8 OC Windows NT ¢ noMolibio IMa10roBoro 0KHa
3agarh Napoib MJIMHOW He MeHee § CHMBOJOB, FIEPUOAMYECKM €ro 00-
HoBJsisA. [Taponb He NOMXeH cofepXaTh MMEHM TI0/b30BaTes, a JOJIKEH
BKJIIOYATh CUMBOJIbI — He MeHee Tpex HabopOB: NMPOIMUCHbIE U CTPOUHBIE
OYKBbI, UM@PHI M CrIeUMaNHbe CUMBOJIBI.

CucTeMHBII amMUHUCTpaTOP 0683aH clienuTb, 4To6bl B B/1, rae xpa-
HSITCS aposid, He OblO HEeCAHKILIMOHMPOBAHHOTO NOCTYMA, a TAKXKe Or-
PaHMYUTB OOCTYN K KOHTPOJUIEpaM AOMEHOB WU € MOMOLUBIO CHEeLHATb-
HBIX MPOrpaMMHO-annaparHblX CPeACTB YCTaHOBUTbL maponu BIOS na
BKJIIOYEHHE KOMMBIOTEPOB U U3MeHeHHe HacTpoek BIOS, He nomyckars
3arpy3Ky € rMOKMX AMCKOB, CAEAWTH 332 XPAHEHMWEM JWCKET aBapUHHOro
BOCCTAHOBJIEHMA U T. A. 119 3alMThl naponeil MpUMEHSIOT U CIELIMAb-
HblE YTUTIUTHL.

Ans wudposaHust napojedl NPUMEHSIOTCS CTOKHMe Kpurrorpadu-
deckue anroputMmel. Kpuntorpadusi — Hayka, M3yyaromas COxXpaHeHUe
collepxkaHus coobliennit BraHe. O6nacTb HaykKd O BCKPBITUM LUIMGPOB
Ha3blBaeTCH KpUNToaHanu3oM. [1oa KpMNTOCUCTEMOM TIOHMMAETCS ajlro-
pUTM LIMQPPOBAaHUS, MHOXECTBO BCEBO3MOXHEBIX KJIOUEH, OTKPBITHIX U
LWHGPOBAHHBIX TEXCTOB. Kpuntorpadust NOMOraeT COXpaHMTh cogepka-
Hye coobleHus BTaliHe, oOecneuuTb ayTeHTH(hUKALMIO OTMPABUTENS
COODLLEHMS, €r0 UENQCTHOCTh U HEOCTIOPUMOCTD.

Kpunrorpaduueckuii anroputM, Has3blBaeMbIil IWMEPPOM HUAU ajro-
pUTMOM 1LIMDPOBAHUS, NPEACTABNAET COOOI MATEMATUYECKYIO (DYHKLIMIO,
nucnoapsyeMyto s wungposanus M paciiugpobanus. JIwo6oit kpunto-
rpaduuecKkuit anropUTM MOXET ObiTh PEaIN30BaH B BUAE NPOTPAMMBL.

Ons wmdpoBanus ucnonb3ytorT Koy K (Key), KOTOpblii A01XKeEH
BLIOUPATECA CPENM 3HAUEHMI, MPUHALIEXKALIUX MHOXECTBY, Ha3biBae-
MbIM KJIKOYEBLIM NpOCTpaHCTBOM. Hanpumep, 0603HaAYMM:

P — OTKpbITBIN TEKCT, 00s3aTe/IbHO ABOWYHbIE JaHHble (¢(aiin, Ou-
TOBOE H300paxeHue, oliMppPOBaHHBIN 3BYK U T. 1.);

C — wndpoTEKCT, TOXE ABOMUYHbLIE AAHHBIE;

E — ¢yuxuus wudposaHus;

D — dyHkuns paciuugpoBaHusl.

EP)=C:
D(C) = P.

Mocne wudpoBaHus npeobpa3oBaHHbIl TEKCT MOXET MEpenaBaTbCs
[0 KaHalaM CeTU WK ObiThb COXpaHEH B MAMSATH KOMOBIOTEPA.
.. Cmblcn n1060ro kpunorpauueckoro rnpeodpasoBaHust OTKPBLITOTO

TEKCTA B TOM, YyTOObI MOTOM €r0 MOXHO OblIO BOCCTAHOBUTL B Nnepeo-

30aHHOM BMAE!
D(E(P)) = P.
®yukunn E n D 3aBucar ot kmovya K, MOXHO 3amucaTh:
ELP)=C,
D(C) = P,
DUELP)) = P.

Ecnn oy windpoBaHusi OTAMYEH OT K1oYa pacuingpoBaHus, TO
dohMyabl NPUMYT CASAYIOWMWA BUI:

En(P) =G
D/Q(C) = P;
Dip(E(P)) = P.

[Toutn Bo Bcex OC MMEIOTCSI BCTPOESHHbIE CPEACTBA LIM(POBaAHMS
daitna. OObLIYHO OHM mpedHasHauyeHbl g WUEPOBAHUS OTAENbHBIX
dainos, a ¢ KioyamMu padoraeT noab3oBatenb. Kateropuuyecku zampe-
LAETCS XPAHUTh KJIIOYM Ha IUCKe BMecTe ¢ daitnamu, 3alindpoBaHHbIMM
C MX MOMOIIIbIO, a He3aU@POBaHHbIE KOMUU PaiioB HEOOXOIUMO yaa-
ATk cpasy nociie nindposanus. Jlo wmdposaHusa ¢daiia ciaenyer cxarb.

Hanpumep: paccMOTpUM, KaK CIIpsiTaTh ONUH 1WHGPOTEKCT B APYTrOM.

Ilycts oaun ctynenT wundpyer teker P® K= C. Bropoii cryneur,
umes Koy K, moxer pacwudposars cooOlueHue nepporo: C@® K= P.
CuMBOA @ B MaTeMaTUKe O3HayaeT CJOXEHME M0 MOAYJI0 2 U NPEeACTaB-
asieT coboil cTaHaapTHYIO onepauuio Han Guramu: 0@ 0=0; 0@ 1 = 1;
1®0=1;1®1=0.

C NOMOUIBIO CIOXEHHUS M0 MOIYJII0 2 MOXHO BBINONHSITE MHOTOA-
dbaBuTHYIO 3aMeHy, npubaBnsia K OUTaM Kiio4Ma COOTBETCTBYIOILMNE OUTHI
OTKDbITOrO TEKCTa. Takoi affOpUTM SIBASIETCS CUMMETPUYHbBIM, TaK KakK
IBOMHOE NMpUOABICHHE OJHOM M TOI X€& BEJWUYMHBI O MOIY/IO 2 BOCCTA-
HABJIMBAET MCXOAHOE 3HaueHMe, a wudpoBaHue U pacliMPPOBAHUE Bbl-
NOJHAETCH OAHON U TOM Xe MporpaMMmoi.

KpunroaHanus 3akiioyaeTcst B MOJyYeHMW AOCTYNa K OTKPbITOMY
TEeKCTY WHQPOBAHHOTO coodlueHusl. TlonpiTKa MpoBeAeHUST KPUMTOA-
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Haiu3a — 3TO aTaka. YCMellHasl aTtaka Ha3blBaeTCsi B31OMOM, WM
BCKPBITHEM.

HanexHocTb (CTOMKOCTB) anroputMa mMdpoBaHUA C MCMONL30Ba-
HUEM KJIo4Yeit JOCTMraeTcd 3a cueT TLLATENbHOro BbIGOpa M XpaHEHMUS
KNIoueH B CTpoxaduiem cekpere. CTOMKOCTL M pa 3aBUCUT OT CIOXK-
HOCTH €r0 B3JIOMa KPMNTOAHAIUTUKOM. ECAM KpMIITOAHAIUTUK HE MO-
KeT BOCCTaHOBUTb. MCXOAHDBI OTKPBHITHIN TEKCT, TO KpUNTOTpApUYECKHI
AITOPUTM HaspiBaeTcsl 6e3ycnoBHO CTOMKKMM. CToiKMe KITIOYH, KaK npa-
BUJI0, UMEIOT JIMHY oT 45 no 75 6ur. Ho uHoraa ang sawmrtel undpo-
BbIX IORMMCEH B CNOXHBIX CUCTEMaX PEKOMEHIyIOT 512 6uT u Gosee.
HanpuMep, ecnu mmyiHa kiioya 56 6UT, TO MOXHO uMeTh 2°6 kmoueit u
BbIOMpaTh JNOOOM M3 3TOr0 KIIOYEBOTO TMPOCTPAHCTBA. XOpOUIHii
KJII0Y — 3TO CAy4YaWHMI OMTOBBIM BeKTOp. I XxpaHeHud wmoueil uc-
[10/1b3YIOT MarHMTHYIO KapTOyKy MM TIAaCTHKOBBIM Koy ¢ T13Y, uian
HMHTEJUIEKTYAIbHYIO KapTy KJIOYEi.

WHorna mis 3amntbl MHQOPMAIMHM MCTIONB3YIOT ONHOPA30Bble BI0K-
HOTBbl — aJITOPUTMbI, KOTOpbi€ HEBO3MOXHO BCKPBITh, TAK KaK 3TO OYE€Hb
IJIUHHAS [10CeIOBATENBHOCTD CAYyYalHbIX OyKB, 3alliCaHHas Ha JMCTax,
KOTOpPbIE CKperyieHbl B Oi0kHOT. OTnpaBUTENb COODILEHUA UCHOJb3YyeET
Kaxayio 6ykBy M3 ONOKHOTa, 4TOObl 3aliM(pPORaTL POBHO OAHY OYKBY
oTkphITOro tekcra. [llndposaHue cOCTOUT B C0XKEHUU GYKBBI OTKPbITO-
ro TeKCcTa ¥ GyKBBl OTHOPA30BOro GJOKHOTa no Moaymo N, rae N — Ko-
JuuecTBo OykB B ajidapute. [locie wuGppoBaHMs OTNpaBUTENb YHUUTO-
KAeT UCIONb30BAHHBIN OAHOPa30BbIil 0JOKHOT. YT0oOb! OTHPaBUTH HOBOE
COoOOLIEHHME, eMy CIIenyeT U3roToBUTh HOBHI. [Tosydarens, Baagerollnit
KOIIMel 0QHOPa30BOro BI0KHOTA, MOMYYAET OTKPBIThIA TEKCT MYTEM CJIO-
XeHusi OykB mppoTekcTa U OYKB M3 KOMMH OLHOPA30BOro OJIOKHOTA.
3aTteM OH 3Ty KOIHUIO YHHUYTOXAET.

B HacTOsiiiee BpeMsi MMEETCS Pl CTAHAAPTOB WM(PPOBAHKS.

B CCCP, a 3atem B Poccuu — ato I'OCT 28147—89. Cummerpuny-
HBIit anroput™ wudpoBaHus. '

B CILUA - ato DES (Data Enchryption Standard). CuMMeTpUYHbIi
anroput™ wndporanus. IocynapcrBeHHblit craHaapt CUIA. Anroputm
MCTMONb3YET 56-6UTHBIN K104, a €r0 K/IKOYEBOE MPOCTPAHCTBO COAEPKUT
256 kmioyei.

CraHpapT ANSI X9.17 (Ha ocHOBe reHepalMu 64-GUTHBIX KIOYE)
pa3paboTaH AMEPUKAHCKMM HALIMOHAJIbHBIM HWHCTUTYTOM CTaHIAPTOB
ANSI ¢ ucnonezoBannem DES-anroputMma.

Cranpapr RSA (aBtopsr: Rivest, Shamir, Adlemann). Anroputm
WKPPOBAHUS C OTKPBITBIM KJIIOYOM.

Anmueupycnsie npozpammsi — NPOrpaMMbl, [peIHA3HAYEHHbIE IS
MOMCKa BUPYCOB M JIEYEHUSA OT HUX 3apaxeHHbiXx Paitnos. B Poccuy an-

IIpozpammuoiii no0xo0 k 3awume ungopmauyuu... 173

TUBUPYCHBIMH MCCNEIOBAHUSMHU 3aHUMAIOTCA KOMMaHUM «JlabopaTopust
Kacnepckoro» u «Canll». : )

MOXHO BLICANTD CAENYIOLINE BUABI aHTUBUPYCHBIX TIPOTPAMM: TI0-
Judaru, peBu3opsl, 6J10KHMPOBILYKH. ‘

*" Haubonee 3DEKTUBHBIMU ABNAIOTCA YHUBEDPCAJbHbIE AHTUBUDYC-
Hbie nporpamMMmbl — noasugazu (Hanpumep AntiViral Toolkit Pro, AVP
Monitor ¥ ap.), KOTOpble MpoBepsitoT (aibl, CEKTOpa AUCKOB U Onepa-
THUBHYIO NaMaTh. TIOMCK BMpyCa 3aK/11049aeTcsl B OTBICKAHMM NTOCTOSIHHOM
NMOCNENOBATENBHOCTH TMPOrpaMMHOro Koaa (MeTOA MAacku), Npucyluel
onpegeieHHOMY BUpYCy. MOXeT aHaIM3MpPOBaTLCA TAaKXKE MNOCAENOBa-
TEJBHOCTh KOMaHO («3BPUCTUYECKOE CKaHMpOBaHWe»). K HemocTaTkam
3TUX NPOrpaMM OTHOCSIT HEDOMBILYIO CKOPOCTh IOUCKA BUPYCOB U OOJb-
1Me pa3Mepbl aHTUBUPYCHbIX 0as.

Hinpoko pacnipocTpaneHn nporpammbi-«noktopa» AIDSTEST.EXE,
DRWEB.EXE.

[To uomepy Bepcuu mnporpammbl AIDSTEST.EXE moxHO yctaHo-
BUTb, KAKOE KONMUYECTBO BUPYCOB OHA WICUHT».

[Mporpamme DRWEB.EXE n3BecTHO HEMHOrO BMpPYCOB, HO OHa 00-
JlagaeT CroCOOHOCTLIO HAXOAMTH (aityibl NOAO3PUTENbHBIE HA HalWuue
HEe3HAKOMOIo € Bupyca.

3anyctus daitn DRWEB.EXE, noab3osatens BUAUT nepea coboi
060JICYUKY € MEHI0, PACMNOJOXKEHHBIM B BepxHeid cTpoke a3kpaHa. s
NpoBepKyU BbLIOGMPAIOTCsI NYHKTbt Tecm — Tecmupoeanue W yKa3blBaeTcsl
nyTb Ui BoinosiHeHusl tecta. Tlocne Haxartust <Enter> OTKpbIBAETCS
Oxno tectvposBanusi. C noMouibio nyswkra Hacmpolika 3aaaiotcst obiiine
YCTAHOBKM TECTHPOBAHMsI, YPOBEHb IBPUCTUKH, BbICOTA SKpaHa, LIBETO-
Basl CXeMa M T. [l., & TAKXKe ACUCTBMA NpK OOHAPYXKEHUM 3apaKEHHbIX
(haithos.

Mocne npoepku BblaaetTcs OKHO OTYETa O BbIMOJIHEHHOM TECTUPO-
BaHUHU.

[Mporpammbl-pesusoper  (Hanpumep, Adinf W 1p.) MOACYMTHIBAIOT
KOHTPOJIbHbIE CYMMBI (DaiiioB, COXpaHSIOT 3T CYMMBbI, JUTMHbI ¢aiios,
JaThbl X U3MeHeHMH B anTuBupycHoi BJ. Tlpu HOBOM 3amycke NaHHbIe
0a3bl CBEPSIIOTCS C peabHBIMM, PACXOXKIAEHMS! OOHAPYKMBAIOTCSl KaK BU-
pyc. HegocTaTok 3THX nMporpaMm — HEBO3MOXHOCTh OOHAPYXUTb BUPYC
B HOBbIX MPOrpaMMax, Tak KaK B aHTMBUPYCHOU Da3e 0 HUX HET HeodXo-
JHMBIX JaHHDBIX.

[porpaMmel-6a0KkuposuiuKcy NEPEXBATHLIBAIOT U COOOLIAIOT NONL30Ba-
TEN0 O COMHMTENBHBLIX CUTYaUMsAX, HarnpuMep npu yctaHoBke OC — o
3aMUCH B 3arpy304YHbIf CEKTOP AUCKOB. AHTUBUPYCHbBIE OJOKHMPOBLIMKHU
YACTO «3AliuBalOT> B Sefup KOMObIOTEPA. DTU Mporpammbl OJOKMPYIOT
BHUpYC, HE Japasi €My PA3MHOXAaTbCs.



174 Tiaea 5. Ilpasosan u npozpammuan 3awuma...

Ilnd 3alUMTBI OT BUPYCOB CJEAYET MCIIO/b30BaTh CaMbie MOC/IEAHHE
BEPCUM aHTUBUPYCHBIX mporpamm. CriejiyeT M3y4yaTb KATajOrM M3BECT-
HBIX BUPYCOB, B KOTODBIX YKa3blBAETCS MX MM, [IIMHA, 3apaXaemble
aitnbl, MmecTo BHeapeHusi B (ailn, MeToM 3apaxeHusa, cnocob BHedpe-
Husi B OI1, BbI3biBaembie COOM.
s «aeyeHusi» KOMIbIOTEPa OT BUPYCOB CREAYeT:
® UMETh CaMble MOCAEAHNE BEPCUN aHTUBUPYCHBIX MPOrpaMM;
e MpY TIONO3PEHMH HA BUPYC B KOMIIbIOTEPE NpOoMH(MOPMHPOBATH
00 3TOM CUCTEMHOTO agIMMHUCTparopa;

® OTK/IIOYHUTH KOMITBIOTED OT CETH,;
3anyCTUTb aHTUBMPYCHYIO NPOTPaMMYy;
npy OOHAPYXEHUM 3arpy30uHOro BUpyca MPOBEPUTH aGCOMIOTHO
BCE AUCKETHI;

e [IPOBEPUTL OMEPATUBHYI MaMATb Ha HalWyue BUpyca W yia-
JIATH €ro;

o ODHApYXWTb 3apaxKeHHbIe Gaiiibl, YAAIUTb UIU «BbUICYNTh» HX.

B Poccuu paspaboTaHbl Takue NPOTPAMMHBIE CHMCTEMbl 3alUUThI
[TO9BM oOT HecaHKLMOHUPOBaHHOTO aoctyna, Kak «CHer-1.0», «Ko6pa»,
«Crpax 1.1» u ap., a TakXKe annapaTHO-MpPOrpaMMHbIE CPeICcTBa (CUCTe-
Mbl) 3aLMThL: «AKKOpa-4», «PegyT» U ap., KOTOphle yxke cepTUdDULUPO-
BaHBL.

KoHTponbHble BONPOChKI

. KakoBsa npaeoBas ocHoea 3awmTbl MHDOPMaumn?

KakoBb! BUABI 1 NPUHLMABLI 38WMTbI MHpOpMmaLmi?

YTo TaKOoe KOMMbIOTEPHBIE BMPYCbl M KaKoBa MX Knaccudmkaums?
YTo Takoe NPOrpammbI-LLNMOHBI U KaKoBbl MX BMALI?

Y10 TaKoe naponb M KaK yCTaHaBNMBAIOT NAPONbHYHO 3atumuTy?
Yro takoe wmdposanve u kpuntorpaduieckuin aHanus?

. KaKkoBbl BuAbI aHTUBUMPYCHBIX NPOTPaMM M MX X3PaKTEPUCTUKM?

NN BN =

FnaBa 6
CTAHOAPTU3IALNA U TIMLLEH3NPOBAHME
NMPOrPAMMHBIX NMPOLYKTOB

B mexnyHaponHom craHmapte 1SO/IEC 12207:1995 I1I1 (nporpam-
MHBbI TPOAYKT) OnpenefeH KaK «HA0Op KOMIIbIOTEPHBIX MNpOTpaM,
NPOLEIYP M, BO3MOXHO, CBA3aHHOI C HUMH JOKYMEHTALMM U JAHHbIX».

[TporpaMmHble MPOAYKThl — NPOrpaMMbl, KOTOPble MOTYT NpeaHa-
3HAYATLCA Kak A1 cOGCTBEHHOro MoTpebneHuns, Tak U 1 npojaxu. Bo
BTOPOM CJ1yuae HYXHO YUUTHIBATH MHOXECTBO YCNOBUiA, OMpeaensieMblxX
pasHbIMHU NMOTPEeOUTENSIMH, B TOM YHCJIE CO3JaHUE JOKYMEHTALMK, ynob-
HOM M TMOHATHOM [T NoAb30BaTeNei, a TaKXe TECTUPOBATh MPOrpamMMbl
C pa3HbIMY HabOpaMu JaHHBIX.

C/l0XHOCTb, MHOIMOrPpAHHOCTh W YHHWBEPCAAbHOCTb TNPOTPaMMHBIX
[POAYKTOB, MACCOBOCTb MX MPUMEHEHHUsI NOTPeGOBAIM CTaHAAPTH3aUUKW
Kak caMux nporpaMm — mporpaMmHuseix cpeacts (I1C), Tak U npoueccos
HX pa3pabOTKH.

6.1. NpaBoBble aKTbl CTaHAAPTH3AUMM M cepTHdhMKaUMKU
NPOrpaMMHbIX NPOAYKTOB

[Mpexne Bcero, MpOrpaMMHCT JOJKEH XOPOLIO 3HATh AEHCTBYIOLLIME
B CTpaHE 3aKOHbI, perjaMeHTHpyloLme 0baacTu paboT, ¢ KOTOPbIMU OH
conpukacaetca. EMy 10jixHbl ObITh XOPOLLUO U3BECTHBI OCHOBHbIE MOJO-
KEHUS chaenyiollnx denepanbHbIX 3aKOHOB:

1. «O cranpaptusaumm» ot 10 mioHsa 1993 . No 5154-1.

2. «O ceprudukauum npoaykKuuMu u ycayr» ot 27 anpens 1993 r.
Ne 5151-1 (B pea. ot 27 aekabpsi 1995 r. Ne 211-P3; ot 2 mapta 1998 r.
Ne 30-D3; ot 31 nioas 1998 r. Ne 154-P3);

3. «O6 uHdpopmMauunu, MHGOPMATU3ALIMK U 3alUUTe HHDOPMALWU» OT
20 despanst 1995 r. Ne 24-®D3;

4. «O nMpaBoBO# OXpaHe MPOrpamm LISl 3J1eKTPOHHbBIX BHIYUCIUTE b~
HbIX MalIMH U 6a3 naHHbix» OT 23 ceHTsAOps 1992 r, Ne 3523-1;

5. «0O0 y4yacTuu B MeXAyHapoiHOM MHGOpMalLMOHHOM OOMeHe» OT
4 nrons 1996 r. Ne 85-@D3;
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6. «O6 aBTOPCKOM TNpaBe W CMEXHLIX NpaBax» oT 9 wuwons 1993 r.
Ne 5351-1 (B pex.:oT 19 mionst 1995 r. Ne 110-D3).

B COOTBETCTBMM ‘¢ MEPBbIM (PefepaibHbIM 3aKOHOM «CTaHaapTH3a-
LIMsE — 9TO AESTENBHOCTb IIO YCTAHOBJIEHMIO HOPM, MPaBUIl 1 XapaKkTepH-~
CTHK (nasiee — TpeOGOBaHMsI) B LIe/sIX OOECHEYEHHUS:

e (e30MacHOCTU MpONYKUUH, paboT U ycayr ANng OKpyxawlluen cpe-

Jbl, )XM3HHM, 310POBbS U MMYLIECTBA,;

® TeXHU4YeCcKOM W HMHQPOPMALUUOHHONW COBMECTUMOCTH, a TaKxXe
B3aMMO3aMEeHAEMOCTH MPOAYKUMH;

e KauyecTBa IPOAYKLMM, pabOT M YCAyr B COOTBETCTBUM C YPOBHEM
Da3BUTHMA HAyKH, TEXHUKM M TEXHOJIOTHH,

® eIMHCTBa U3MEPEHUH;

e 3KOHOMHHM BCEX BHIOB PECYDCOB;

e (e30MacHOCTH XO3SMCTBEHHBIX OOBEKTOB C YYETOM PUCKA BO3HHUK-
HOBEHHUS MPHUPOIHBIX K TEXHOT€HHBIX KartacTpod M APYrux 4pes-
BBIYAHBIX CUTYyallWi;

® 0BGOPOHOCTIOCOGHOCTY ¥ MOGHIIM3aLLMOHHOM TOTOBHOCTH CTPaHbI».

K HOpMaTUBHBIM akTam IO CTAHAAPTHU3ALUH OTHOCSITCS:

e «..rocymapcTBeHHbie cTaHaapthl P®; npuMeHsieMble B yCTaHOB-
JIEHHOM TIOPSIKE, MeXIYHapoAHble (PErMOHATbHbIE) CTAHAAPTHL;

® IIpaBuila, HOPMbl M PEKOMEHAAIMK MO CTAHNAPTU3ALNY;

e OOULIEPOCCHIICKUE KIACCU(PUKATOPBI TEXHUKO-3KOHOMUYECKOH
uHpopMaLIUHK;

e CTaHJapThl OTpaciel, NpelIpusTUil, HAyYHO-TEXHMYECKUX, WH-
XEHEPHBIX OOLIECTB M APYrMX O01IECTBEHHbIX OOBEANHEHUNY.

B COOTBETCTBMM CO BTOPbIM 3aKOHOM <«CepTUUKALMS NPOAYKLIMH
(manee —cepTudukaumsg) — IpouLeaypa MOATBEPXKACHUS COOTBETCTBUS,
NOCPENCTBOM KOTOPO He3aBMCHMMasl OT M3roToBuTeNs (npojaBla, Mc-
NOJHHUTENS) U NMOTpeGUTens (IOKynareas) opraHu3alus yaoCTOBEPSIET B
nuckMeHHONH dopMe, 4TO NPOLYKUMUS COOTBETCTBYET YCTAHOBJCHHBLIM
TpebOBaHUAMY.

Ceprudukalys OCYLIECTBASETCS B UEISX:

® «COAeWCTBUS NOTPeOUTEIAM B KOMIETEHTHOM BblOOpPE MPOLYKLIHH;

e 33aIMTHL MOTpeGUTENS] OT HeNOBPOCOBECTHOCTH M3TOTOBUTENS
(MpoaaBua, UCIIOJHUTENIA);

e KOHTpOJs Be30MacHOCTY MNPOAYKUHK [Jisl OKPYXaloLieid cpenbl,
KWU3HHU, 3N0POBbSI M UMYLUECTBA;

e [IOATBEPXKAEHUS [MOKa3aTe/ied KayecTBa IPOAYKIMM, 3asiBICHHbIX
HU3TOTOBUTENIEM.

Cepruduxauunss MoxXeT MMeTh 00si3aTebHbId K HOOPOBOJIbHLIA Xa-

paKkTep».
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O6$I3aTCJ'[bHaﬂ cepTHhUKALUSA npoaoumcn B cnyqaﬂx npeﬂyCMOT- ‘
PEHHBIX 3aKOHOAaTeNbHbIMK akTamMy P@. OpraHu3auua M nposeicHUE
pabot No 06sA3ATENbHOM CcepTHhUKALMUK BO3NOXEHbI Ha T OCcCTaHmapT.
Poccuu u apyrue deacpaibHbie OpraHbl UCMOMHUTENbHOMN Bnacm POD.

HobpoBonbHas cepThuduKalms NPOBOAUTCA 1O MHULMATUBE 3asiBU-
Tesleit (M3roTOBWTENEM, MPOAABLOB, MCIOJHMTENEN) A/ TOTO, YTOObI
MOATBEPAUTh COOTBETCTBME MPOLYKLIMK TpeOOBAHHSAM CTAHAAPTOB, TEX-
HUYECKUX YCJIOBUMH W [IPYTMX AOKYMEHTOB, OIMpPEAENSeMbIX 3asiBUTE/NEM,
[MpoBoauTCS OHA Ha YC/IOBMSIX JOTOBOpAa MEXIY 3asiBUTC/IEM U OpraHoM
no cepTudHKaLMH.

B TperbeM 3akoHe onpeneneHbl OCHOBHBIE MPUHUMITBI Pa3pabOTKH,
MPOU3BOACTRA, CEPTUGUKAUUM W JHUECH3UPOBAHMS WHPOPMALIMOHHBIX
CUCTEM, TEXHOJIOTUI 1 cpecTB ux obecrnieuenus (a cieqoparesbHo 1 [10).

B uerBepTOM 3aKOHE yCTaHOBAEHBI MHOTME OCHOBHbBIE TIOHSITHS M
OTpPEAENCHMS CO3AaHMS M MCNONb30BaHUsi mporpamMm. Hanpumep, npo-
epamma oas IBM onpenessieTcss Kak «00beKTHBHas popMa npeacTasie-
HMSl COBOKYMHOCTU JAHHbLIX U KOMAaH[, NPEIHA3HAYEHHbIX WIS (yHK-
LMOHUpOBaHus 3BM M npyrux KOMMbIOTEPHBIX YCTPONUCTB C LE/bIO T10-
Jy4eHUs1 OMpeneSICHHOro pe3yabTaTa, BKIIOYasi MOArOTOBUTENIbHBIE
MaTepuvaibl, MojiydeHHble B X0Ae pa3paboTky nporpammbl masi 9BM, u
MOPOXAAEMbIE €10 ayANOBU3yallbHbIe OTOOpaXeHUs». basza dannbix onpe-
IensieTcsl Kak «00beKTUBHas (popMa npeiacrapaeHusi M OpraHu3alnn co-
BOKYINHOCTU JaHHbIX, CUCTEMATU3MPOBAHHBIX TAKUM O0OPaA30M, UTOObI
3TU AAaHHblE MOTK ObiTh HaMAEHbI U 00paboTaHbl ¢ MOMOLLIbIO DBM».

B nsitoM 3akoHe onpeneneH npaBoBOW PEXUM Y4acTHsl B MeXAyHa-
POAHOM WH(OPMALMOHHOM OOMEHE M YCTAHOBJIEHbI MPAaBUJIa KOHTPONSI
M OTBETCTBEHHOCTH FIPH OCYILIECTBIEHHHN MEXAYHAPOIHOro uH)OPMaLIU-
OHHOro obmeHa.

B miectom 3akoHe aaHbl OCHOBHbLIE TMOHSITUSI ABTOPCKOTO MpaBa,
npaBuia MCIONb30BAHUS KM 3AlUKUThl ABTOPCKKX TPOU3BEAEHHUIA, B TOM
yucne nporpamm ansg IBM. B c1. 25 3toro 3akoHa «CpoOoaHOe BOCITPO-
u3BeaeHue mnporpamMm s OBM u 6a3 paHubix. JexkoMnuinposaHue
nporpamm anst 3BM» onucaHbl yCJAOBHA, APH KOTOPbIX MOXHO UCMO/b-
30BaTh NporpamMmy 06e3 nojiydyeHust paspelleHust aBTopa WX UHOTro obJia-
JAaTeNs MpaB Ha Hee. DTO TOJNBKO NIULA, APAGOMEPHO BIAALIOLINE DK3IEMTI-
asipoM nporpamMbl s 9BM wium B/l Hu npu kakux obcrositesiberbax
HE JNOMXKHBI ObITh YLIEMJIEHbl 3a8KOHHbie MHTEPECHl aBTOPA MU MHOro
obagaresist UCKITIYHUTEbHbBIX MPaB Ha nporpammy wist 3BM uaun B/,

B naweit crpane neitictByer EnuvHas cucureMa nporpaMMHON 10KY-
meHTaumnk (ECI1/1), npeacrapnsitomiasi coboil KOMIMIEKC B3aMMOYBSI3aH-
HbIX FOCYIApCTBEHHbIX CTAaHAAPTOB B 00JaCTH . MPOrpaMMHpoOBaHUsl. DTH
CTAHAApTbl PETJaMEHTMPYIOT BCE BUAbI MPOFPaMM M NIPOrpaMMHON IOKY-

7 - 10560 I'vo3nesa
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MEHTALMK, NpoLecchl MX pa3paboTku, odopmieHUst U obpalieHus (Co-
NPOBOXAEHUE, THPAKUPOBAHHUE U Op.).
B coctaB ECI1/ Bxonst: -
e OCHOBONOJAralllKe MW OpPTaHH3AUMOHHO-METOIMYECKHe = CTaH-
JapThi; ~
® CTaHZapThbl, ONpenesone hopMbl ¥ coaepkaHue NMPorpaMMHbIX
JOKYMEHTOB, NPUMEHSEMbIX IPU 00paboTKe JAHHBIX;
e CTaHAapThl, obecneyrBalOllINe ABTOMATU3ALMIO Pa3paboTKM Mpo-
TPaMMHBIX J1OKYMEHTOB.
B 1990-e rr. u3naH taikxe cOOPHUK MEXIOCYAapCTBEHHBIX CTaHAAp-
ToB «MHudopmauvonnas texHonorus. KoMiieke CTaHAapTOB U PYKOBO-
JALIMX JOKYMEHTOB Ha aBTOMAaTU3UMPOBAHHBIC CUCTEMBI», DTH CTAHAADPThI
YCTaHaB/IMBAIOT BUABI, HAUMEHOBAaHME, KOMILIEKTHOCTh M 0603HauYeHHe
JOKYMEHTOB, B TOM uucie s [10, paspabaTbiBaeMbIX Ha CTAAMSX CO3-
nanus AC.

6.2. CranpapTmsaums, cepPTMMKALMSA M NML@H3MPOBaHKe
NpPOrpamMHbIX NMPOAYKTOB

JokyMeHTHpOBaHHe DPa3pabOTKH, CONPOBOXAEHUS M M IKCIUIyaTa-

LMW TpOrpaMM BBHIMIOJHAIOT B COOTBETCTBUM C TIPYNNONA CTAaHIAPTOB -

FOCT 19.XXX—XX.
[IpenycmatpuBaeTcss NOCTpoeHUe OBGO3HAYEHWI CTAHOAPTOB B Clle-
AYIOLIEM MOPSIIKE: '
e HoMmep 19 — knacc crangapros ECI1J;
¢ nocne 19 cTaBUTCA TOYKA U Janee onHa uudpa — Koa Kiaccudm-
KAaLlMOHHO¥M rpyMMbl CTAHAAPTOB, OMpEeAEJICHHOM TPYMMbl CTaH-
JIApTOB;

e Jajiee UAeT JBY3HAYHOE YMCJIO — TIOPSAAKOBLI HOMEp CTaHaapTa
B I'pYIIeE;

® Yepe3 TUPE 32 HUM CTABUTCS ABY3HAYHOE YMCIO — roj perucrpa-
LHU CTaHAapTA.

Tak, Hanpumep, o6osnayenne FOCT 19.001—77 paciumdpoBbiBaeT-
cs1 kak l'ocynapctBeHHblit ctaHzapT «EmmHas cucutema nporpamMMHoM
noKyMeHTauuu. Ob61me nosoXeHus», 3apericTpupoBaHHbiii B 1977 .

[1C, paspaboranHoe ans nposaxu, HasbisaioT [ — nporpaMMHbIM
nagenaveMm. [IM — 310 nporpamMma Ha HOcHTesle NaHHbIX, SABIAKOLLAACA
NPOAYKTOM MpMbllieHHoro rpoussoactea (TOCT 19.004—80).

[T umeer cBo#M «UMKI XH3HH» — MEPUOI BpEMEHW OT MOMEHTA
BO3HUKHOBEHHS MAEH (MM HEOOXONMMOCTH) IO pa3paboTKe NporpaMMbl
JI0 MOMEHTAa OKOHYaHWsl ee 3KCIUlyaTauud. Mexay 3TUMH MOMEHTaMu
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K1 mporpaMMbl TPOXOAMT TPH CTAIMU: Pa3paboTKy, UCMORAb3OBaHUE,
CONPOBOXACHHUE. ‘

Ha Bce oraenbHbie KoMmmnoHeHTbl [1M Takxe uMeroTcs craHnapThl,
yTO 06G/eryaeT paboTy MPOTrpaMMUCTaM B YaCTM ‘HAMMCAHUA BHELIHMX
(OYHKLMOHANBLHBIX crieuMduKalit, NO3BOJSAS UM COCPEIOTOUYMUTLCS Ha
paspaboTke HauGosIee CIOXHBIX (TBOPYECKMX) MOMEHTAX MPOrPaMM.

Huxe npusedeHbl TOCYIapCTBEHHbIE CTAHAAPTHI HA KOMIOHEHTHI
CTAHAAPTUIUPYEMOW NPOAYKLIMM.

I'OCT 19.101—77, BBeaeH ¢ 1981 r. Buanl mporpaMm u mporpamm-
HBIX JOKYMEHTOB.

FOCT 19.102—77. Cranuu pa3paboTKu. _

['OCT 19.103—77. Obo3HayeHUs1 ApOrpaMM M MPOrpaMMHBIX IpoO-
JYKTOB. ‘ ‘

TOCT 19.104—78, BBeneH ¢ 1981 r. OCHOBHbIE HAAMUCH.

I'OCT 19.105—78, BBeaeH ¢ 1981 r. OGuine TpeGOBaHUS K Mpo-
rpaMMHBIM JIOKYMEHTaM.

FOCT 19.106—78, BBesen ¢ 1981 r. TpeboBaHUsI K NpPOrpaMMHbIM
JIOKYMEHTAM, BbI[IOJTHEHHbBIM FEYATHBIM CrIOCOOOM.

[OCT 19.201—78, BBeneH ¢ 1981 r. T3. TpebosaHus x coaepxaHuio
1 0(bOpPMNEHUIO.

I'OCT 19.202—78. Cneuundukauus.

I'OCT 19.301—79, seegeH ¢ 1983 r. [IporpaMmma M METOAMKA UCMBI- -
TaAHUH.

[OCT 19.401—78, BBeacH c 1983 r. Tekct nporpammsl.

[OCT 19.402—78, BBeacH ¢ 1981 r. OnucaHue nNporpaMmmel.

[OCT 19.403—79. BenomocTb aepxaTeneil NOATUHHUKOB.

I'OCT 19.404—79. flosicuutenbHas 3anycka.

FOCT 19.501—78. ®opmysip.

MOCT 19.502—78, BeeaeH ¢ 1981 r. OnucaHue nNpuMeHeHMUs!.

TOCT 19.503—79, BBenen ¢ 1981 r. PykoBoncTso CHCTEMHOTO Npo-
rpaMMMUCTA.

FOCT 19.504—79, BBencH ¢ 1981 r. PykoBoacTBo nporpamMucTa.

[OCT 19.505—79, sBeneH ¢ 1981 r. PykoBoacTBo oneparopa.

FOCT 19.506—79, sBenen ¢ 1981 r. Onucanue g3bika.

IFOCT 19.507—79, sBeneH ¢ 1981 r. BenoMocTb 3KCryaTalMOHHbIX
JIOKYMEHTOB.

IF'OCT 19.508—79. PykoBoACTBO MO TEXHUYECKOMY OOC/IY>KMBAHHIO.

[OCT 19.601—78. Obume npapuna ayOoaMpoBaHUsl, y4eTa U XpaHe-
HUA.

FOCT 19.602—78. I1paBuna ay6anpoBaHusi, yueta U XpaHEHUH NPO-
IPAMMHBIX JOKYMEHTOB, BBITIOJIHEHHbBIM MEYATHbIM CIIOCOOOM.
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F'OCT 19.603—78, BBenen ¢ 1981 r. O6uine npaswia BHECEHUS W3-
MEHEHMII. ' o

T'OCT 19.604--78, seeneH c 1981 r. IlpaBuna BHeCEHUS U3MECHEHUI
B TIPOTPAMMHbBIE TOKYMEHThI, BBITOJTHEHHBIC EYATHBIM CIIOCOGOM.

T'OCT 19.701—90, Beeaen ¢ 1992 r. CxeMbl alTOPUTMOB, IPOTPAMM,
JAHHBIX U CUCTEM. ' '

CranpapTisauys noMoria YHU(MULUMPOBaTb M - aBTOMAaTH3MPOBATb
TIPOLIECC CO3AAHMS TPOrpaMM Ha 0d3e MHCTPYMEHTAJILHBIX U TPOTPaMM-
HBIX CPEICTB, CO3/aTh CHCTEMblI ABTOMATU3MPOBAHHOIO NPOrpaMMHpPOBa-
HYA C MCMOJIB30BAHUEM WHCTPYMEHTAIbHBIX M ITPOTPAMMHBIX CPEACTB.
K Hacrosuemy Bpemenu AC Mo3BOJSIIOT YHUGMULUPOBAHHO BBLITIOIHSTh
CHERYIOLLUE TIPOLIECCHI:

e aHaiM3 3a1auyM, pa3dueHue ec Ha MOA33aJayn;

aHAIN3 CTPYKTYP AaHHLIX;
" & 3anuch TpebOBaHU# K MporpaMme M pa3paboTKy ee obuieil CTpyK-

Typbl;

e BbIAC/IeHHE MOIyJei, HanucaHue WX creumbukauuii, onpenene-
HMe UHTepdetca MeXITy HUMM,

e BblYEPYMBaHUE DJOK-CXEM AJITOPUTMOB;

e HEIOCPEACTBEHHO MPOIPAMMHUPOBAHKE (KOAWPOBAHUE);

® OTJAJKY W TECTUPOBAHUE;

® aHaJIM3 KadecTBa M KOJWYECTBa 3aTpauyeHHOro Tpyaa Ha pa3pabort-
ky TH.

CraHpapTusaums yayylnaeT KOHTPOJIb M perTaMEHTALIMIO TPYAd Mpo-
rpaMMMCTOB, II03TOMY MHOIZA OHA BCTPEHACT Y HUX TNCHUXOJIOTMYECKUN
Gapbep. HyxXHO pa3bsCHATEL B TAKMX CydasiX BCIO MONE3HOCTb U HEOBXO-
JUMOCTb CTAHAAPTU3ALMU U B KAYECTBE KBUTU(PULIMPOBAHHBIX MTPOTpaM-
MUCTOB IIPUHHMMAThL y4acTUe B pa3paboTke CTAHAAPTOB A/l BHECEHUS B
HUX MHTEPECHBIX M M0JEe3HbIX HOBILECTB.

B Teme 1.3 yxe paccMaTpuBasuch BUALI W 3Tanbl CO3RAHUA TPO-
rpamm B coorsetcTBuM ¢ ['OCT 19.781—90. MporpammHoe oBecreueHune
cucTeM 00pabOTKM MHQOPMaUMU. DTOT CTAHAAPT MO MHOTUM TMO3MUIIUSIM
nogtopsier [OCT 19.101—77, TOCT 19.102—77 v TOCT 19.201—78, B
KOTOPbIX YCTAHOBJIEHbI BMIAbBI MPOrpamMm: KOMIIOHEHT — Mporpamma u
KOMILIEKC—TIpOrpaMma, a TakXkKe CTaIuM pa3paboTKu MPOrpaMMHON 10-
KYMEHTaUMU: TEXHUUECKOE 3aJaHUE, DCKUBHBINA MPOeKT, pabounit npo-
€KT, BHeJpeHHE.

B I'OCT ECI1A 19.101—77 pana uudopMaums o BUIAX CTaHIapT-
HBIX IPOrpaMMHBIX K 3KCILIYaTALIMOHHbIX NOKYMeHTOB. [TpuBOAMTCS ux
MepeueHp ¥ onucaHue. HekoTopble u3 NporpaMMHbIX LOKYMEHTOB pac-
CMOTpeHbl B Teme 1.3. Onuuiem ux noapoGHee.
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[IporpaMMHbIe NTOKYMEHTbI ¥ UX cOnEpXKaHMe:

_ e cneumdHKauus — MnepeyeHb M Ha3HayeHue Bcex daitnos U,
BKJIouasi ¢aiisibl NOKYMEHTALIMY; ' .

e BEAOMOCTb JepxXKaTesieil MOAJMHHMKOB — CHHUCOK TIPEANPHATHH,
XPaHsIIMX TOATHHHHUKH TIPOFPAMMHbBIX TOKYMEHTOB, COCTaBNAET-
¢4 TONbKO 1A cnoxHbix 1TH;

e TEKCT NMporpaMmbl — 3aMMCh KOMOB MPOrpamMMbl U KOMMEHTapUH
K HUM;

e OfHCaHHUE NPOrpaMMbl — MHGOPMaLUS O JOTMYECKOH CTPYKType
U GYHKLUIMOHUPOBAHUU MPOTPaMMbl;

e [porpaMMa M MeETOJIMKA UCMbITAHWI — MepeyeHb U OMNUCAHUE
TpeOOBAHUI, KOTOPHIE NOMKHbI ObITb NPOBEPEHBI B XOAE MUCIbITA-
HUS MPOTPaMMbl, METOIbl KOHTPOJISL; ’

e TEXHUYECKOE 3ajaHHe — AOKYMEHT, B KOTOPOM W3J1araloTcsl Ha-
3HauyeHUue U 00JacThb NPUMEHECHHS IpOrpamMmbl, TpeOOBaHUs K
[1U, crangun m cpoku pa3paboOTKH, BUALI UCTILITAHHIA;

e MOSICHUTE/IbHAA 3anucka — OOOCHOBAHHME MPUHATBHIX U NpPUME-
HEHHBIX TEXHUYECKMX M TEXHUKO-IKOHOMMYECKHUX PELICHUH, CXe-
Mbl KU OTMMCaHUE ANITOPUTMOB, oblliee onucaHne padotsl ITH.

K nporpaMMHBIM AOKYMEHTAM OTHECEHBbI TAKXE AOKYMEHTHLI, ofec-
neuusaomne PyHKLUMOHUPOBAHUE M IKCIUIyATALIMIO MPOrpaMM — 3KC-
I1yaTAUMOHHbBIE NTOKYMEHTbI:

e BEIOMOCTb 3KCITIYaTALUMOHHBIX NOKYMCHTOB — COAEPXKUT CIHUCOK
IKCIJIyaTaUMOHHbIX AOKYMEHTOB Ha IIM, K KOTOpbIM OTHOCSHTCS
dopmyasip, onucaHue NPUMEHEHUs1, PYKOBOJACTBO CUCTEMHOTO Mpo-
IpaMMKCTa, PYKOBOACTBO MPOrpaMMKCTa, PYKOBOJICTBO OIEpaTopa,
ONUCaHKeE A3blKa, PYKOBOJACTBO MO TEXHHUECKOMY OOCIYXXHBaAHMIO;

e (opMynsip — comepKUT OCHOBHble xapakrepuctuku [1U, cocran
W cBeaeHUs 00 3KCIU1yaTallMu NporpaMMbl;

e ONnMcaHWe NPUMEHEHMsT — COLEPXUT MHMOPMALUIO O HasHaue-
HUUW U obnacty npuMeHeHus [1M, orpaHU4eHUsIX MpU NpUMEHE-
HUU, KJIacce U METOJAX peulaeMblX 3aday, KOHQUrypaiumnu TexHHU-
YECKHUX CPEACTB;

e PYKOBOJICTBO CUCTEMHOIO MPOrpaMMMUCTa — COAEPXKUT CBEIACHMS
1Sl TIPOBEPKMU, HACTPOMKM M (DYHKUHOHHUPOBAHUSI TNPOrpamMMbl
Mpy KOHKPETHOM TNPUMEHEHUH,; ‘

e DYKOBOACTBO NMPOrpaMMUCTa -— COAEPXUT CBEJEHUS ISl HKCILIya-
tauuu I1U;

e DYKOBOACTBO OMEPATOpa — COAEPXUT NOAPOOHYI0 MHMOpMaLIUIO
INs1 TIoAb30BaTensl, obecrieyMBaiollyo ero obweHve ¢ 3BM B
npoiiecce BoinoaxneHus [H;

e OINMUCAHHE SI3bIKA — COILEPXMUT CUHTAKCUC M CEMAHTHKY SI3bIK4;
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® DYKOBOACTBO MO TEXHUYECKOMY OOCIYXXMBAHMIO — COJEPXKUT CBe-
JEHNS 7151 MTPYMEHEHUST TECTOBBIX M AUArHOCTUYECKHUX TIPOTpaMM
NpH 00CAYKMBAHUM TEXHHUYECKUX CPEOCTB.

B aToM Xe cTaHmapTe NMPUBOASTCS KOMOBI MTPOrpaMMHBIX JOKYMEHTOB
M YKa3plBaeTcsl, YTO crieuMPUKalns ¥ TEKCT IPOrpaMMbl — 00s13aTeb-
Hble JOKYMEHTHI, pa3padaThiBaéMble Ha CTaguu pPaboYero NpoeKTUpOBa-
HUS TNPOTPaMMbI-KOMIIOHEHTa (CeUM@pUKaLUusi — W Ul [porpam-
MbI-KOMILIEKCA). HeobXonMMOCTh COCTABAEHHUs] OCTAABHBIX JTOKYMEHTOB
YCTaHaBJMBAETCS IPU pa3pa60TKe Y YTBEPXIEHHHM TEXHUYECKOTo 3ada-
Hus (T3).

Kpome dopmynspa u BexoMocTy gonyckaercss o6beAMHATh OTAENb-
HBi€ BUABI 3KCIyaTallMOHHBIX JOKyMeHTOB. Hanpumep, uyacto paspaba-
THIBAIOT JOKYMEHT, Ha3bIBAEMbI «PyKOoBOACTBO Monb30BATENSA», B KOTO-
PBIA BKJTIOYAIOT Pa3/iMyHbIe CBEAEHUS] M3 PYKOBOACTBA CUCTEMHOTO NMpO-
rpaMMHCTa, PYKOBOICTBA MpPOTpaMMMCTa M onepartopa. «PykopoacTso
[I0JB30BATENS» [IOJKHO YYUThIBTh BCE TPeGOBaHUS HHCTPYKUMH, Heob-
XOLMMEIX II0JIb30BATENI0 W COAEPXaTh, KaK MPABUIIO, OOLLHUE CBEAEHHS O
[1H, onvcaHue yCcTaHOBKM M 3allyckKa, MOApOGHbIE HHCTPYKLUMK MO pa-
60Te T. €. ONIMCaHUE PeXUMOB paboThl, opMaTOB BBOAA-BbIBOJA MH-
GhOpMauNK, PA3TUUHBIX HACTPOEK U APYro# HeoOxoanMoit undopmMaiiuu
U1 IOJAb30BATEIA.

Bonblylo ponb ang yHUDUMKALMKM [IPpU [NPOrpaMMUPOBAHUN HUTPAET
crangapt TOCT 19.701—90 (MCO 5807—85) «Cxembl anropuTMoB, npo-
rpamMM, JaHHBIX M CUCTEM», IJI€ MPUBENEHBLI YCAOBHBIE 0003HAYEHUS B
CX€Max @JIrOpMTMOB, NMpPOTPaMM, [JaHHBLIX WM CHUCTEM, YCTaHaB/IMBAIOTCH
TpaBU/ia BBIMIOJHEHHUST CXEM JUIS DEllleHWs] pa3fM4yHbIX 3agady. B sTom
CTaHAapTe ONMCAHBI MOCNEN0BATEIBHOCTH OMUCAHUS CXEM:

o JaHHBIX (OTOOPAXAIOT MYTh JAHHbIX, 3TaNbl 00pPadOTKU, HOCHUTENH);

¢ Mporpammbl (0TOOpaxXalT NOCAeAOBATELHOCTD ONepaluii B Npo-

rpammMme);

® padOTEI cuUcTeMbl (0TODOPAXAIOT yNpap/ieHHe OMNepaLusiMK U MOTOK

NaHHBIX B CHCTEME);

® B3aUMOACHUCTBMS NporpaMM (oTobpaxaloT TyTh aKTMBaUMU Mnpo-

rpamMM M B3aMMOJIEUCTBUH C COOTBETCTBYIOILMMU AaHHBLIMK);

® DPECYPCOB CHUCTEeMbl (0TOOpaxaloT KOHGUrypauuio OJIOKOB: IaH-

HbIX U 00pabaThIBAlOLIKX).

Co3gaHuI0 nMakeTa JOKYMEHTOB Ha pa3paboTKy, M3TOTOBJEHME, CO-
MIPOBOXIEHUE M 3KCIUIYaTaLMI0O MApPOrpaMM MpUIAeTcss O4e€Hb GOablIOe
3HayeHHWe. B 3aBUCHMOCTH OT HOKYMEHTUPOBAHMSI NIPOrpaMma MOXET
ObITh Y KOMIIJIEKCOM, U KOMITIOHEHTOM. [IporpamMMHbIA JOKYMEHT 3amu-
CHIBAIOT Ha TaKUX HocuTeasix, Kak M, MJI u np. JIOKYMEHTHI B 3aBUCU-
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MOCTH OT cIiocoGa MX M3rOTOBJIEHUS U MCITONb30BaHUSI MOTYT ObITh MMOMI-
JIMHHUKOM, aybaukatoMm wid Konuei (TOCT 2.102—68):

[ToAMMHHHUK — MOKYMEHT, 3aBEPEHHbIN YCTAHOBACHHBIMU TIOAITUCS-
MU ¥ CYMTAOLIMACA MepBUYHBIM. OH MOXET ObITb W3rOTOBJIEH Ha J1O-

.bom Marepuane B ¢ HEro. MOryT M3roTOBAATHCS KONMH U Lly6fll/IKaTbI.

JyOnnkar — IDOKYMEHT, CKOMMPOBAHHBIH C MNOMUIMHHKKA, NOJHO-
CTbIO WAEHTUUYECH MOIJIUHHUKY.

‘Konus — 10KYyMEHT, CKONMUPOBAHHBIN C NOMLUIMHHMKA WK AyORHKa-
Ta, MCMOJb3YETCsl IPU COMPOBOXACHUM U IKCILIYyaTalMKU MPOTPaMM.

TlporpamMMHbIi OPOAYKT, KAK U N0O0WH APYroil, KOnxXeH ObITL CepTU-
bupoBaH, T. €. MPOHTH NPOBEPKY U MMETb NOKYMEHT, YAOCTOBEPSIO-
LWl €r0 COOTBETCTBUE TPEOOBAHMSIM CTAHAAPTOB M APYI'MX HOPMaTMB-
HbIX 1OKyMeHTOB. MMeeTcs nBa cepTUPHUKALMOHHBIX JOKYMEHTA: CEPTH-
(buKaT CoOTBETCTBUSI U 3HAK COOTBETCTBUSI.:

Cepmudbukcam coomeemcmeuss — 3T0 JTOKYMEHT, BBIJAHHBIN 10O npa-
BMJIAM CUCTEMbI CepTHGHKALMM JUIS MOATBEPXKAEHUST COOTBETCTBUS CEp-
TUPULVPOBAHHON MPOAYKLUMH YCTAHOBAEHHLIM TPEOOBaHUSIM.

3nak coomeemcmaiss — 3TO 3aPEreCTPUPOBAHHBIA B YCTAHOBJICHHOM
NopsiZike 3HaK, KOTOPbIM MO MPaBUJIaM OMNpEAESICHHOM CUCTEMbI CEpTH-
dukalMyu NoaTBEPXKAACTCH COOTBETCTBHE MADKUPOBAHHON MM NPOAYK-
LMY YCTAHOBJIEHHBIM TPEOOBAHUSIM

Cucmema cepmuchukayuu — COBOKYIHOCTb YYAaCTHUKOB CepTH(UKA-
LIMH, KOTOpBIE MPOBOAAT CEPTUGHUKALMUIO NMPOAYKLUMU MO yCTaHaBAMBae-
MBIM B 3TOil CUCTEME OMpeaeNeHHbIM NPaBUIaM B COOTBETCTBMH € 3dKO-
HoM. Cuctema cepTudukaumnm co3gaetcsi deaepasibHbIMU OpraHaMu UC-
MOMHUTEILHOM BACTH.

Ceprrdnkaumnsa BKIOYAET CAEAYIOLIME 3TaMbl:

1) momaya 3asiBKM Ha cepTUhHUKALIMIO;

2) paccMOTpeHHME U MPUHSITUE PELUEHUSI TIO 3asiBKE;

3) npoBedeHHEe HEOOXOAMMBIX NMPOBEPOK (QHANMU3 NOKYMEHTOB, WUC-
[bITAHKWs1, NIPOBEPKA U T. I1.);

4) aHanu3 NOJYYEHHBIX PE3YNbTATOB WM MPHHSTHE PELICHUS O BO3-
MOXHOCTH BblIa4yU CepTU(UKATA COOTBETCTBMUS,;

5) Bbloaya cepTudukaTa ¥ TULEH3UU (pa3pelleHusl) Ha NPUMEHEHE
3HaKa COOTBETCTBUS;

6) MHCTIEKLMOHHBIA KOHTPOJb 38 CEPTUDULUPOBAHHBLIM OOBLEKTOM B
COOTBETCTBUU CO CXEMOI1 cepTUUKaALUM.

Cxema ceprudukaumu — ONpeAeTeHHass COBOKYIHOCTb AENHCTBH,
obULMaNBbHO NPUHMMAaeMasi B KaYECTBE AOKa3aTelbCTBAa COOTBETCTBHS
NpOAYKLMM 38JJaHHbIM TPeOOBAHMSIM.

Ha puc. 39 npupeneHa ¢opma 3asBKM Ha MpoBeAeHHe cepTUPUKa-
UMM NpoayKLuuM, a Ha puc. 40 — cdopma cepTudukara COOTBETCTBUS.
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®OPMA 3ASIBKW HA TPOBEQEHME
CEPTUOUKALIMM MPOOYKLUMN

CEPTH®HUKAT COOTBETCTBHSA

HAMMOHOBAHWG OPraHA NO cCPTHOKXAILNH, ajpec

3AABKA ‘
HA NIPOBEINEHHWE CEPTHOHKAIIMYU ITPOOYKIIUY B CUCTEME
CEPTHOUKALIUH

1.

HAaHMCHOBAHEC CHCTEMN

HAHMCHOBAHHE NPEANPHATHIA-HITOTORNTE/IA, IIPOAABLA (flaee — JATRMTE/bL),

xoa OKII-O
IOpwmaccexkuit agpec
Teaedon Qake Tesexc
B JIHLIE

., K., O. pyxosogurens
3agBJAET, YTO

HAHMECHOBAHHE BHA NPoxyXuMn, xoa OKIT

Brinyckaerca CepHAHO MM NApPTHA (KaXKAOE MIICIHE NIPH ¢AHHHIHOM NPOX3IBOACTBE)
, BEITycKaemad®* 1o

HAHMCHOBAHHMC R PEXRHINTM
, COOTBETCTBYET Tpcﬁona}mm
JIOKyMEHTALHK Harotosarens (1Y, cramaapt) "
M IIPOCHUT NPOBECTH CepTHGHKALMIO JAHHOH MPOIYKIMH Ha coomemue Tpe-
6GOBaHMAM YKa3aHHBIX CTAHAAPTOB TI0 CXEMC

HOMEp CXeMhl cepTROHKATHH
2. 3agBuTenh 0bg3yeTCA:
BHIIOJIHATH BCE YCJIOBHA CEPTHOHKALIM,;
obecrieaMBaTh cTaOWIBHOCTE CepTHOHLIMPOBAHHEIX XapaKTePHUCTHK IPo-
JyKIjM, MapKHpOBAHHOM 3HAKOM COOTBETCTBUA;
OILIATHTE BCS PACXOMH 110 MPOBEACHHIO CEPTMDHKALIMA.
3. Llouonuu’mnmmc CBCACHUA

PyxoBomurens npempUaTus

NOMTHCH, HHIMIHANKE, GAMMITHA
Tnapuniit GyxraTep

NOATIHCH, HHHITHANM (bummwl
Hevats Hara

*Ecnu  3agBuTeNneM SRIACTCA NpoflaBell, TO IOCAE CNOBA  “BHUIYCKAEMAL"  3AIACKBACTCA
“HMIrCTOBMTCNEM"”

HAHMCHOBAHMC HITOTOBHTCNA

Puc. 39

CHCTEMA CEPTUQ®HKALINH I'OCT P

TOCCTAHIAPT POCCHH
¢V

ir

CEPTUOHUKAT COOTBETCTBHUA
@ N

”

(3) He#tcTBrTesieH no * T.

HACTOSIIIUNA CEPTH‘DHKAT YIOOCTOBEPSIET, UTO JOJDKHBIM
OBPA30M MAEHTHOHULIMPOBAHHAN POAYKLIVS

4
@ o L ]

HAMMOHOBAHHO xon K—OKII
THT, BHA, MADKA ©) E::l
xon TH BOI
Pa3IMep NAPTHH

OOOTBETCTBYET TPEBOBAHWAM HOPMATHBHBIX IOKYMEHTOB
N

H3rOTOBUTEID (ITPOOABEL) (8)

HAHMOHOBAHMKS,

anpec,

)

BROKYMCHTM (CepTHOHXATH, ATTCCTATI M T. 1.) 0 CTaGMABHOCTH NPOH3BOACTRA

M. IL

Puc. 40
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Ceptudukar buian Ha ocHopauuu: (10)

Jiurepartypa

HapmenoBaHue M nporoxosa ucnera- | PerncrpanponHsift N
HCIIHTaTeILHOM HUIL, naTta yraepxue- HenuraTebHOR
naGoparopun HHUA naGoparopun B I'oc-
peecTpe
ayn (12) (13)

WarotoButess (1ponasewy) obasaH o6GeclieuMTsh COOTBETCTBHE pCANH-
3yeMo¥t ITPOXYKUMH Tpe6GOBaHIAM HOPMATHBHBEIX JOKYMCHTOB, Ha COOTBCT-
CTBHC KOTOPHIM OHa GbUIa cepTHPHIHPOBAHE, HCTIEITAHHOMY obpasity:

(14) -

MecTo HaHCCCHHMS 3HAKA COOTBCTCTBUA

(15)

B citygae HeBHITOMHEHMA YCIOBHM, JEXAIUMX B OCHOBE BHIAYH cepTHGH-
KXaTa, Je#icTBMe ero OTMEHACTCA OPraHoOM IO cepTHHKALUM, BHIABIUKM
cepruduxar, win loccrangaprom Poccun,

M. 1L

Pyxosoparens oprana, BpaBigero cepTHhRKaT

(16)

TIOATHCE HHHLHARM, Garpume

3aperncrpEposal 8 I'ocyAapcTBeHHOM peecTpe
arn « » 199 T.

Puc. 40. IIpoaomxenne
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5.Toaun B. B., KopneeB U. K. HWHbopmaunoHHoe obecneueHue
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6. EnnHas cucutema nporpammHoi gokymeHTtaumu (ECIIA). M.:
M3pn-Bo cranaapros, 2000.

7. Kykos A. Uayuaem Delphi. CI16., M., Xapskos, Munck: Tlutep,
2000. ‘

8. 3axoHbt P@: «O crannaptusauum» or 10.06.1993; «O cepruduka-
UMK NPOAYKUMM U ycayr» oT 27.04. 1993; «O6 uHbopmanmm,; nHpopma-
TU3aUMK M 3anTe uHpopMauuu»; «O NpaBoBOi OXpaHe A1 3J1eKTPOH-
HbIX BbIYUCIUTENbHBIX MALUUH U 0a3 daHHbIX» 0T 23.09.1992 u ap.
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20. Hay4yHble OCHOBbI OpraHM3allMM, YMNPABAE€HMA WM IOCTPOECHUS
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21. CumoHoBuu C., Enceen I'. 3aHMMaTesbHOE NPOrpaMMUPOBaHUE
Ha C++. M.: ACT-T1PECC KHHTA, 2003.

22. Crpayctpyn b. fswlk nporpammuposanns C++. M.: Pagno u
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23. Yrpunosny H. Undopmatuka v nndopmanmoHHbie TEXHONOTHH.
M.: J1a6. Bazosrix 3Hanuit, 2000,

24. ®nopeHcor A. H. Beenenue B nporpamMmuposarne. CemaHTHue-
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25. [llapos B. I'. Beenenue B nporpammuposanue: YyeBHoe mnoco-
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Fnoccapun

Aemokod — HabOp MNCEBIOKOMAHL AJsl PEHIEHUs CMELUATM3UPOBAHHbIX
3anaq.

Asmomamusuposannas ungopmauyuonnan cucmema. (AHC) — uenose-
KO-MallMHHAas  cucTeMa  (B3alMOCBA3aHHAss  COBOKYMHOCTb
CPENCTB, METOAOB M nepcoHana), obecreunBatowas cbop, xpaHe-
HHe, OOpabOTKy, MOMCK U BblAayy HEOOXOMMMOM NoTpeGuTelo
uHbopMauuu.

Asmomamu3zupoeannan cucmema ynpaeienuss (ACY) — 4enoBeKo-MalltuH-
Hasi CMCTeMa, PeaiM3yiollasi aBTOMAaTHU3HPOBaHHbINA cOOp W fnepe-
paboTky MHdOPMaLUK, HEOOXOAUMOM ANk NPUHSITUSI PELUEHUM O
ynpasieHuio oobekToM. ACY co3naoT Al ONTUMANIbHOIO ynpas-
JIEHUS B pa3ninuHbIX cdepax AesiTeENbLHOCTH.

Adpecayua — ykazaHvie Ha pa3MmellleHue JaHHbLIX B namsty OBM u ui3-
BIEUCHUE UX.

Adpecauua omnocumeasHas — TEPMMH, UCTONB3YEMbIA B 37EKTPOHHBIX
TabMuiax ¥ O3HavyaILMiA, YTO MPU KONUpoBaHUU (hopMyn, aape-
Ca s4eeK MEHSIIOTCS B COOTBETCTBUM C YKa3blBaEMO#H SMEilKol, B
KOTOPOH MAET BbluMcieHUue no dopmyiie.

Adpecayun abcoaromnas — TepMUH, UCNONb3YEMblH B 3JIEKTPOHHBIX Ta0-
JIMUAX W O3HAYAOWMHA, YTO NpU Konupopanuud (hopMya aapeca
SINEEK HE MEHSIIOTCH B COOTBETCTBMU C yKa3blBaeMON siMEHKOM, B
KOTOpPOH MAET BblUHCNIEHHUE NO (opMyJe.

Aneoa (Algol) — onviH M3 NEpBbIX SI3BIKOB MPOrpaMMHUPOBAHUSI BbICOKOTO
YPOBHs, KOTODbIH [an Hayalo UENOH cepuUH anrofonouobHbIX
SI3BIKOB.

Aneopumm — COBOKYIHOCTb TIpaBMJl W yKaszaHwil, chopmyJINPOBaHHbBIX
Ha HEKOTOPOM SI3blK€ M HANpaBJeHHBIX HA AOCTMXEHHE ompeac-
JIEHHO# Henun. '

Aneopummuneckuii A36iK — SI3bIK ONMCAHMSI MOCAEA0BATENbHOCTH AeicCT-
BUIM AJIsI pELIEHMS 3al1auH.
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Anzopumm auneldnoli cmpykmyps: — TOCAEIOBATEIBHOCTL KOMaHA clie-
JIYIOLMX OfHA 3a APYroil B eCTECTBEHHOM IOpSIIKE.

Anzopumm pazeemeasrouieiica cmpykmypst — 110CIAeI0BATEIbHOCTD KO-
MaHJ, IOPSZOK CJIEJ0BAHUS KOTOPBIX OMNpEIe/seTcss B 3aBUCHMO-
CTM OT PE€3YJbTATOB MPOBEPKU HEKOTOPLIX YCIOBHIA.

Aazopumm yuxauueckoil cmpyxkmypsi — TOCIENOBATEAbHOCTE KOMAHA, O-
PSIIOK CNIEJOBAHUS KOTOPbIX ODECTieUMBAET MONyUYEHUE Pe3yN1bTaTa
MHOTOKPAaTHBIM MX MOBTOPEHHEM.

Anzopummuneckuii A3blK — 3TO CUCTeMa 00O3HAYEHUI W TIpPaBUI AN
€1MHOO0PA3HON U TOUHOM 3aNMCH AATOPUTMOB U MCIIOJIHEHHS UX.
SI3BIK 3aTIMCH @IrOpUTMa AOJKEH ObITh TIOHSTHBIM LTS YEJOBEKA.

Anghasum szvica npoepammuposanus — GHUKCUPOBAHHBII HAbOP CUMBO-
JIOB, JOITYCKaEMbIX 151 COCTABJACHUS TEKCTa MPOTPAMMbI Ha 3TOM
SI3bIKE.

Anwmueupycnasn npozpamma — nporpaMmMa, KOTopasi OTC/IEKHBAET pacnpo-
CTpaHEHNE BCEX BMAOB BUPYCOB (CIeLIMATbHbIX BPEMHbIX CAaMOpPa3-
MHOXAaIOLMXCsl MPOrpaMM) Ha KOMITBIOTEPE U MO0 BO3MOXHOCTHM
JIEYUT 3apaxkeHHbIA 0OBEKT, yIalseT ero WiM 3anpewaer JOCTY K
HEMY.

Accembaep — MallMHOOPUEHTHPOBAHHbIN A3bIK MPOTPAMMUPOBAHM, CO3-
JAHHBI HAa. OCHOBE MHEMOKONOB, MCIONb3YIOUIMX CUMBOJbHYIO
agpecauuio. Koa. accembnepa 3amuchiBaeTcsl B BMAE MHEMOHMK
(COKpAaLUEHHBIX CNOB AHTAUNACKOTO A3bIKa).

basza dannvix (B]) — vMeHOBaHHAs COBOKYIMHOCTb CTPYKTYPHUPOBAHHBIX,
OpraHU30BaHHBIX AaHHbIX, OTODpaXaloLlast COCTOSIHNE OObEKTOB U
WX OTHOLUEHUU B OMNpeneeHHOW npeaMeTHON 00nacTH.

ba3za 3snanuii — UIMEHOBAHHASI COBOKYMHOCTbL OPraHM30BAHHBIX JAHHBIX W
3HaHWI B ONpeAeseHHON npeaMeTHoh 067acTh U JIOCMYECcKHe
MpaByia MaHUMYJAMPOBaHUSI UMY JUISl MOJIYYeHUsT HeoOXOauMBbIX,
B TOM YMCJIE HOBBIX, 3HAHMIL.

bazosvie onepauuu ¢ gaiirtom — 3amuch B daitn (NoMelleHUe JaHHBIX B
daitn), ureHue K3 dailna (M3BIEUEHME XPAaHUMBIX B (ailie JaH-
HBIX), OTKpbITUE aina (nojJyueHue AOCTYMA K COAEPXKHMMOMY
(aitna), sakpbiTue ¢aina (OKOHYaHHE AOCTYNA K COAEPXKHMOMY
taiina).
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banx dannvix (bn/l) — cuctema crieUMalbHO OPraHU30BAHHBIX JAHHBIX,
MPOTrPaMMHBIX, $A3BIKOBbIX, OPTaHM3ALMOHHBIX M TEXHHYECKUX
CPEACTB, MPeJHAa3HaUEHHbIX 415 LUEHTPATN30BAHHOIO HAKOTUIEHUS
W KOJUIEKTUBHOIO MHOTOLIEJIEBOTO MCII0b30BAHUS JaHHbIX.

bubauomexa cmanoapmuuvix npoepamm — cobGpaHue (KOMTIJIEKChI, COBO-
KYMHOCTb), KakK MPaBUiIo, HeGOMbILIMX, HO YAaCTO HCMOJb3yEMbIX
nporpamm (Ipoiieayp, GyHKUMHE U T. I.), K KOTOPHIM 00pallaeTcs
MPOTPAMMMUCT [JIs1 BKIIOUEHNS HEOOXOAMMBIX U3 HUX B CBOIO MpO-
rpammy.

baokuposwuxu — aHTUBUPYCHbBIE TIPOrPAMMbI, MEPEXBATHIBAIOLIME U CO-
obulaolUMe MOJIB30BATENI0 O COMHMUTEILHbIX CMTyalMsaX, Hanpu-
Mmep, npwu ycranoske OC — 0 3anucu B 3arpy304Hblil ‘CEKTOP IMC-
KOB. 3TH mporpammbl 61OKUpPYIOT BUpYC, HE OaBas eMy pa3MHO-
XKaTbCsl.

bByaesa areebpa — anrebpa NOTMKK, SIBUJIACH MHCTPYMEHTOM pa3paboTKm
CJIOXHBIX JIOTMYECKMX CXeM, B TOM dyucne DBM.

Bemeaenue — 0a30BbIf ANTOPUTMMUECKUM DJIEMEHT, TO3BOJISLIOIIMIA
CTPOMTb CTPYKTYpPbl MO YCJIOBUSIM.

Bupmyaasnan peassbnocms — co3gaBacMbIii Ha 3KpaHe KOMIIbloTepa ¢aH-
TacTMYECKU MUp, MOAOOHBIA o0Opa3aMm peanbHOro MMpa M Mpo-
LeccaM B HEM TIPOUCXOASLLMM.

Brewnee (ob6wecucmemnoe) IN0 BT — 6UGINOTEKN TUMOBBIX NPOrpaMm
(BBOJA, KOHTPOJISl, COPTUPOBKH, KOPPEKTUPOBKH, AyOIUPOBAHMSI,
00paboTKy eanHMIl MHPpopMaLuuu, NOoMcKa U BbiBoga MHGOPMA-
LMK), MporpaMMmel peuieHMs KOHKPETHbIX 3adad, CUCTEMHAs aucC-
rnetyepckast mporpamma.

Buympennee 110 BT — 0a30Bble, 3KCIIYaTaUMOHKbIE MpoOrpaMMsbl (Tec-
TOBbIE M JIMATHOCTUYECKHWE), MPOBEPSIOILIME UCTIPABHOCTL 00OpY-
noBaHUs DBM, cucTeM NporpaMMMpOBAaHUSI U ONEPALMOHHBIX
cuctem. BHytpenHee 10 TecHO cBsi3aHO cO CTPYKTypoit DBM u
pean3yeT BO3MOXHOCTH, 3alI0XEHHbIE B arlraparType.

Buipascenue 6biBacT nByx BMIOB: apudMeTHYecKOe, NOrHYecKoe. Apug-
Memuueckoe gvipadcerue COOTBETCTBYET MPUHATOMY B MaTeMAaTHKe.
Hanpumep, apudmernueckoe Bbipaxkenue (a + b)sinx + c’tgy by-
IeT 3anMcaHo, Harnpumep Ha Ilackane, kak (a+b)*sinx+c”2*tgy.
Jloeuneckoe evipaxmceHue oGpasyeTcsi ¢ MOMOLUBIO 3HAKOB JIOrHUE-
CKHMX onepaumui u3 06beKTOB {KOHCTAHT, MEPEMEHHLIX U T. 1.) Oy-
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KBEHHOTO Tura. B Jornueckoe BblpaxeHie MOKET BXOLUTb OMHO-
wenue — OHO U3 (PYHNAMEHTANbHBIX TIOHATUH SI3bIKOB TIPOTpam-
muposarus. -Hanpumep, sanucm: a<b, ¢>=d, x"2+y"2<a"2 —
OTHOLLIEHHUS, a 3anuck (a<b) or (c=n) — JIOrMYECKOE BbIpAXKEHUE,

Irobaabnoe umsa nepemennoli — WMS TEPEMEHHOM, KOTOPOE MOXET MC-
TIONb30BATLCSl BO BCeX IOANPOrpaMmax, M OMNMCBIBAETCS Iepen
BCEMH MOAIIPOrpaMMaMH.

Hannvte — nudopmains, nNpeicTaBieHHas B BUIe, MO3BOJISIOLIEM Xpa-
HUTB, TIepeaBath WK o0pabaThiBaTh €€ C MOMOLIBIO TEXHUUECKMX
CpEe/CTB.

Heavchu (Delphi) — onHa U3 MOMYSPHBIX COBPEMEHHBIX CUCTEM A% pa3-
pabOTKM NpoTpaMM, T. €. ABTOMATH3UPOBAaHHAsE CUCTeMa porpaM-
MUpOBaHHUd, paboTawiuas Ha niaatdhopme OC Windows. Delphi —
IMasoroBas CUCTEMA, T. €. CIOcOOHAsl BHIMOJHSTh ONEPATUBHBIN
00MeH cooOUIeHUSIMU Mexay nojb3oBatenem v DBM. B Delphi
MOXHO NMPOrpaMMHUPOBaTh pa3Hble NMPOEKTbl, B TOM YMC/Ie aHUMa-
UMOHHBIE, MUCATb NPOrpaMMBbl, TIpEAHA3HAYeHHble 1t ceth WUH-
TEPHET, OPraHU30BbIBATh CCHUIKM HA pas3fuyHble caiThl Bcemup-
HOM MayTUHB! U T. L.

Juanroe — oneparvBHbf 06MeH COOOUIEHUSAMM MEX/y MOJIb30BATENEM U
OBM. B cucreme nuanor moxeTr ObITb OpraHM30BaH KakK ApuMiy-
mugHsid, T. €. cODECeTHMKM HE OUCHb OOpalLAOT BHUMAaHME Ha
OTBETHI APYT APYra, 0OHOCMyneHuamyiii, T. €. OfAMH BONPOC — OJIMH
OTBET, 08yxcmyneHuamsili, T. €. CHayala clleflyeT OAMH BOIPOC, a
Moc/ie OTBETa Ha HEro — BTOPOH, B 3aBMCMMOCTM OT OTBETa Ha
NEPBbIN, MHOZOCMYNenyamyld, aHAIOTOTMYEH [BYXCTYIEHYaTOMY,
HO C pa3HbIM KOJIMYECTBOM BOMPOCOB M OTBETOB.

Hucuunauna «Ilpozpammuposanue» — caMOCTOSITE/NbHAsI HayyHasi 00JacThb
3HaHMM, 3aHUMaIOLLAsgcs MeToJamu pa3paboTKU MPOrpaMMHOIO
obecrieueHyst. OHA TakKe BKIIOYAET METOIbI MHXEHEPHbIX pacye-
TOB, MaTeMaTUYECKHE METOAbl U METO/AbI yNPABIEHHUS.

Jlpaiigepsr — BaXxHBIN KJIACC CUCTEMHbIX TIPOrpamMM, PacClIMpPAIOLLUX BO3-
MOXHOCTH OMepaLiMOHHON CUCTEMBbI, [103BOJAS paboTaTh C Tem
WIN MHBIM BHEUIHUM YCTPOMCTBOM.

Edunaa cucmema npozpammnoii doxymenmauuu (ECIIJ[) — KoMmruiekc
B3aMMOYBSI3aHHBIX [OCYIAPCTBEHHBIX CTAHIAPTOB B 06G1acTH Mpo-
rpaMMUPOBaHUs. 3TH CTAHAAPTbl PETJIAMEHTHPYIOT BCE BMAbI 11PO-
rpaMM M MPOrpaMMHOM JOKYMeHTallMH, npotiecchl ux paspabot-
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K¥, 0hopMIIeHHUs U obpalileHus (COMPOBOXKIECHUE, TUPAXUPOBa-
HUE Y Ap.).

2Kusnennouii yura (KI[) 11O — nepron BpeMeHU, KOTOPbIA HaYMHAaETCs €
MOMEHTA MPUHATUSA pellieHUust 0 HEOOXoRUMOCTU co3nanusa 1O u
3aKaHYMBaETCsl B MOMEHT €70 MOJIHOTO U3BATUSI M3 DKCILIyaTaLMHA.

3azpyauux — nporpaMmMa, KOTopas NepeHOCUT OOBEKTHYIO nporpaMMy 13
BHEILHEH aMATH B ONEPATUBHYIO NaMaTth DBM.

Sawuma unpopmauuu — KOMIUIEKC MEp MO NPELOTBpALIEHMIO YTeYKH,
XMUIEHUS, YTPaThl, MCKAXEHUS W MOAKEAKU MHPOPMALIUK.

Sawumaeman unopmayua — vHbOpMauys, MMEOLLAas OINpeneeHHYIO0
LIEHHOCTb A CyObekTa (rocyaapcTsa, OpraHM3aliuy WK OToeNb-
HOrO 4e/IOBEKa) U He MpelHa3HAYeHHas M1 UCIIONb30BaHMS B pe-
KUMe HECAHKUMOHUPOBAHHOIO AOCTYNA.

3nax coomeemcmeun — 3aperUCTPUPOBAHHBIN B YCTAHOBJIEHHOM NOPSiA-
Ke 3HaK, KOTOPbIM IO NpaBWJiaM ONpele/IeHHON CUCTEMbI CEPTH-
dukaumuy MoOATBepxaETCS COOTBETCTBME MAPKUPOBAHHONW UM
NPOAYKLUMH YCTAHOBJIEHHBIM TPEOOBAHUAM.

Hoenmudpuxamop — nocnefopatejibHOCTb OyKB M LM(pP, HAYMHAIOLLIAICA
¢ 6ykBbl. B OCHOBHOM UAEHTH(PUKATOPLI YNOTPEONAIOTCH B Kave-
CTBE UMeH KAKUX-N1U00 00BbeKTOB (KOHCTAHT, MEPEMEHHDIX, TUTIOB,
CTPYKTYp, NPOrpaMMm W T. A.), 4TO NO3BOJSIET UAEHTUDULMPOBATD
3TH OOBEKTHI.

Hepapxuueckasn modeas B/ — Monenb onucanus oObeKTOB, BXOAALUMX B
ApeAMETHYIO 00MacTb KakK COBOKYMHOCTM uepapxuyecku (no
YPOBHSIM MOAYMHEHUS) B3aHUMOCBA3aHHBIX OObEKTOB M UX aTpUOy-
ToB (CBOUCTB). OTHOLIEHHUS TOCTPOEHbl MO MPUHLHUNY «OAUH KO
MHOIMM».

Hukancysauyua — o0beAMHEHNE B €MHOE (IE0€ AAHHBIX U AJITOPUTMOB
00paboTKM ITHX AaHHBIX.

Humepnpemamop — nporpamma, aHanuM3upyloulast KaxXAyl0 HHCTPYK-
LMIO (KaXAbIM LIAr) TPaHCAMPYEMO MpOrpaMmbi OTAENBHO, NO-
C/le Yero OCYLIeCTBASIOLIAs 1uar 3a [maroM (C NMpoBepKoii) aBTO-
MaTMYyeCKUW MepeBOa MporpaMMbl B MalllMHHbiE KOAbI M BLIMNOJI-
HSIIOLLAst MX.

Hughopmayus — crepeHusi o nwoasix, npeamerax, dakrax, COOBTUIX M
npoteccax, He3aBUCMMO OT QOPMbl UX NPEACTABIEHMS.
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Hnpopmanyuonnste mexnosozuu — MallMHU3UPOBAHHbBIE CHOCOBBI XpaHe:
HMA, Tepenadyud, oO6paboTKM M UCMOIb30BaHWsA UHGpOPMalUuK B
BUA¢E 3HAHUH.

Hcnoanumens aseopumma — 4enoBek, MEXaHUYECKOE YCTPOICTBO, podOT,
KOMITBIOTEP M Ap., CMIOCOGHbBIE TOHMMATL W BBIMTOMHSITh KOMAH/IbL
anropuT™Ma.

Hcnoansemsiii ko0 (paboyas 1nporpaMma) — OTKOMITMIMPOBAHHAs U OT-
peJakTUpOBaHHasA MPOrpaMMa, 3anyckaemas Ha UCRONHEHHUE.

Hucmpymenmansnaa cpeda npozpamMmuposanus — WHCTPYMEHTATIbHAS
NporpaMMHasi 00oJsioyka, observampollasi COCTaBacHHe M OTIadKy
nporpamm Ha [T9BM.

Kamaaoe — nepeyveHb haitnos ¢ ykazaHHEM UX MECTA XPAHEHUS] HA IUCKAX.
Katajor npu co3naHuM Ha3biBaeTCsl MMEHEM W TpeAHA3HayYeH LUisl
XpaHeHust uHbopMauru o dainax, a He camux ganunix. Tlepeasu-
rarbcst O KaTajoraM MOXHO € NMOMOLLBIO npocTeiiumx komana OC.

Kubepnpocmpancmeo — COBOKYIHOCTb BCEX CHCTEM KOMITbIOTEPHBIX
KOMMYHMKALMA M MOTOKOB WHGpOpMailny, LMDKYINPYIOWNX B
MHPOBBIX CETSX.

Koboa (Cobol) — onnH M3 NepBLIX A3LIKOB MPOTPAMMHPOBAHUS BLICOKO-
rO YPOBHSI, MPEAHA3HAYEHHBIN AN PElUeHUs] SKOHOMUYECKUX W
yNpaBieHYeCcKMX 3a1ay.

Koduposanue — nepeBoa KOMaH/1 alropuTMa Ha KOMaHIml cTporo ¢op-
MAJIM30BAHHOIO S3bIKa, S3bIKa NPOrPaMMUPOBAHUS.

Komnuaamop — nporpamma, npeoGpasyionias B XO4€ HENpeEPbIBHOIO
npolecca Becb (paia MCXOMHOro TEKCTa B MALIMHHBINA KOO, Noche
4Yero OCYLUECTRISIET €0 BbINOJHEHHUE.

Komnsromepuste supycor — ¢aMOPa3MHOXaOWMECsT (CAMOKOIUPYIOLLME-
Cs1) NMporpaMMBbl, BHeApSIOIUMeCs: B (hail/ibl, 3arpy304HblE CEKTOPA
JMCKOB K JOKYMEHThl ¥ HAHOCSILME MM YLUEepO MAM YHUUTOXKAK-
1IMe UX.

Koneepmop — nporpamma, npuHumarouias Ha Bxoae daiin ogHoro ¢op-
Mata, npeobpasyer ero, U Bblaaet ¢aiin B Apyrom (HEOGXOAMMOM)
dopmare. Kak npaBusio, BXOAST B CUCTEMY MTOATOTOBKM TEKCTOB.

Kpunmoanaaus — obaacte kpunrorpaduy o BCKPhITUM WHDPOB.
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Kpunmozpagpua — Hayka, U3yyaloluas coxpaHeHHE CodepKaHMs cooduie-
HMH. BTaliHe.

Jlokaavroe umsa nepemenHold — WUMSA TIEPEMEHHOIN, KOTOPOE MOXET UC-
MO/1b30BATLCSA TOMABKO B NMOATNPOrpaMMe, Mocjie 3arojioBKa W nepen
TE€JI0M KOTOPOH OHO ONMCHIBAETCS.

Mawunnbie k006t — CUMBOJIBI MJTM MX COBOKYNHOCTH, KOTOpble MOHHMMA-
eT npoueccop 3BM. Ecniu nporpamma HarnucaHa B MallMHHBIX
KONAX, TO OHA CPa3y MOXeT UCTONHATLCST DBM. MaluvHHbIi Koa,
KaK TIpaBWJIO, 3alMChiBAaeTCsl B LIECTHAAUATUPUUYHON CHCTEME
CYMCAEeHHUS, IBY3HAUHBbIMY YUCTAMU UK 0D03HAYEHUSIMU (HANPU-
Mep, 33, F6 u 1. a.). KaxxooMmy KoLy OTBOAMTCS OAMH OAKT.

Memasasuik — s3bIK JUISL ONMcaHuMsl si3blka. B kauecTBe MeTasi3bika HC-
NONB3VIOT 1MB0 MeTanuHreuctTuyeckue dopmynel bakyca — Hay-
pa (BH® — crneuunanbHas cucTeMa ONpENeseHM AfsI S3bIKOB
NPOrpaMMHUpPOBaLns), 1nbo CUHTAKCUUECKHUE auarpammbt (rpacdu-
yeckue M300pakeHUs NOTYCTMMbIX CTPYKTYp OIpedesieMblXx Mo-
HSTUH]).

Mooeaupyowue npoepammept — MeXMaLIMHHDBIE TPOrPAMMbI, NO3BOASIO-
1Me NMpoBepuTh (OTAAAUTb) 06bEKTHYIO nporpammy 6e3 DBM.

Modyabnoe npocpammuposanue — pa3padoTka NPOrpamMm C KUCNOab30Ba-
HMEM AdeKomMos3uuuu (pazbrenus) 3ajauy Ha noasanauu (Moay-
1), CBSI3aHHbIC TOJABKO C BXOAHBIMHU M BbIXOJHBIMM JaHHBIMH.
MoaynpHoe MporpaMMMpoBaHue MO3BONsIET pa3pabaTbiBaTh HacTy
nporpamMM OJHOTO NPOEeKTa Ha pa3HblX A3blKax MporpamMMmupoBa-
HMS, @ 3aTeEM C [OMOLUbIO KOMMOHOBOUHBIX CPEICTB OOBEAHHSTH
MX B OMH 3arpy30UHbIA MOIYJb.

Habop npuaoxcenuii k OC — riporpamMmbl (NakeT fporpamm), ro3Boasiio-
e obpadareiBaTh MHGOPMAUUIO Pa3HbIX BUIOB.

Hacaedosarnue — CBOMCTBO 00BEKTOB MOPOXIATb CBOMX MOTOMKOB,

Ob6vsexm — npeameT uiy o0pas peajibHOTO MUPa, KOTOPBIN 00NanaeT Ha-
GOpOM XxapakTepHbIX CBOMCTB M MX 3HaueHuit. CBoiicTBa 0ObeK-
TOB, COXPaHsAIOLLME CBOe 3HaueHue, SIBASIOTCH NOCMOSHHbIMU,
a U3MEHSIOLIME CBOE 3HAYEHUE — HePeMEHHbIMU.

Ob6sexmuo-opuenmuposatnoe npozpammupoganue (OOII) — nporpammu-
poBaHUEe, B KOTOPOM KaK OCHOBHad JOTMYecKas eaMHMLa pac-
cMaTpuBaeTc OOBEKT, KOTOPbI# CONEPXMUT HaHHbIE M TpaBuia
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(Metoapbi) ux o6pabotku. OOT1 OCHOBAHO Ha MPUHLMMAX WHKAIl-
CYJISILIMM, HAcAel0BaHUS U NONUMOpGhU3MA.

Obsexmubiii K00 — OTKOMIWJIMPOBAHHAsH MPOrpaMMa, UCXOIHbIH KO 3a-
" NMHCAHHBIM B MAalUMHHBIX KOJAX. '

Onepamop — npennoxexue s3plka MPOrPAMMHUPOBAHHMS, OCHOBHASI €1M-
HULIA TIpOrpaMMbl, KOMaHIa, 3afamoniasi 1eiCTBUS KOMIIBIOTEPY,
BBITIONIHAOIUAS ONpeAeNeHEbie IEHCTBUSI Hal AaHHBIMH.

Onepayuonnan o6oaouxa — yaoOHBI U HANISIOHBIA . Crloco6 OOLIEHKS
NI0JIb30BATEAsl C KOMITbIOTEPOM, CO3AAHHBIN CUCTEMHBIMHK TpPO-
rpaMMaMH.

Onepauuonnasn cucmema — KOMILIEKC CIIELUATbHBIX YIIPABISIIOILUX [TPO-

rpamMm [uist ¢pyHKUMOHUpOoBanust DBM M opraHusauuu peuleHys

. 3agay Ha DBM. OC ynpasnsieT BceMu y3iamy DBM u BHEIIHUMHU

ycTporicTBAMU U obecneurBaeT TpeOyemblit pexum oOpaboTKi
JaHHBIX.

Omaadxa — npoliecc, MO3BOJSIOWUIA C [OMOIIBIO CHCUMAIBHBIX PO~
rpamMMm (OTJIAAYMKOB) HAXOAWUTh BbIAEAAEMble OUIMOKM B TPpaHCIHU-
pyemoii rporpamme. OTrAagoYHble NPOrpaMMel 0BJ1ErYalT OTAAIKY
00BEKTHOM NporpamMMbl Ha DBM.

Ilaxemst npuxaadnsix npoepamm (IIIIII) — CTPYKTYPHO-CAOXKHbBIE CUCTE~
MBI IPOTPaMM, TIPeAHA3HAYEHHBIC ISt PellleHMsi 3a1a4 OTipeneieH-
Horo knacca. TTIT1, kak npaBuno, cocTosT U3 NporpaMm OOLIEro
U QYHKLMOHATBHOTO Ha3HaueHUA. IlepBble peaiu3yloT TUIIOBbIE
pesxkxumel padoTsl BT, Bropbie obecnieunBaoT 06paboTKy AaHHBbIX.

Ilapoav — psin CUMBOJIOB, ODeCTeUMBAIOILIMX 3alUMTY MHQOpPMALIMK OT
HECAHKLIMOHMUPBAHHOIO J0OCTYTNA. ABASETCS OCHOBHBIM 3alLIUTHBIM
CPE/ICTBOM MPOTUB 3JICYMBILIIEHHUKOB B KOMITBIOTEPHOM CETH.

Hackaas — nepBbI S3bIK BbICOKOrO YPOBHSI, B KOTOPOM UETKO peN30-
BaHbl NPUHUMIIBI CTPYKTYPHOI'O TIPOrpaMMUpPOBAHMSI.

ITodnpoepamma — vUMeHOBAHHASA PPYMIA NPOrpaMMHBIX AeHCTBUME, KOTO-
pas MoxeT ObITh BbI3BaHA M3 APYIMX MECT mporpammbl. [Toanpo-
rpamMma OIUH pa3 OTNUCHIBAETCS, HO MOXET MHOTOKPAaTHO MCIOJb-
30BATHLCSL.

IToonpozpamma-npoyedypa — noanporpamma, Kortopasg He BO3BpallaeT
HU ONHOrO 3HAUEHWUS WAW BO3BpalllaeT Oosiee OAHOrO 3HAUEHMUS.
Tun pesynabTata He 3agaeTcs.

Hédnpoepamma-¢ynxuw — MOANpOorpaMMa, Koropas 00s3aTelbHO BO3-
BpalllaeT pe3yJbTaT, KOTOPbIA 3aTeM HMCMOJAb3YeTCsl B NPOTrpamMMe.
Tun pe3yanrTara 10KEH ObITH 3aaaH.

Iloaumopgpuzm — CBOICTBO POINCTBEHHBIX OOBEKTOB pELIATh CXOXUE MO
CMbICTY ITpoOAEMbl Pa3HbIMM criocobaMu,

Iloaugpazu — nanbonee 3ddheKTUBHBIE YHUBEPCAIBHBIE aHTUBUPYCHbIE
nporpaMmel (Hanpumep AntiViral Toolkit Pro u ap.), KoTopbie
npoBepsitoT  Paitnsl, ceKTopa AMCKOB M ONEPaTUBHYIO TNaMsATh.
OTBICKMBAIOT MOCTOSIHHYIO IOCAEN0BATENbHOCTh. NIPOrPAMMHOTO
KOJa, MPUCYLIYIO ONPEAC/ieHHOMY BUpPYCY.

Iloavzoeamenvckoe IIO — TpOrpaMMbl, KOTOpbIE CAYXAaT Jis1 BbITOJHE-
HUSI KOHKPETHBIX 3a4a4 BO BceX cdepax yensoBeueckofl AedaTelib-
HOCTH.

Ipuxaadnoe npozpammupoganue — pa3paboTKa MPUKIALHLIX TPOrpamMMm.

Ipobaemno-opuenmuposannbiil A3bIK NPOZPAMMUPOEANUR — SI3bIK, TIpel-
Ha3HAYCHHDBIM IS HANMCAHUS NPOrpaMM B onpeleneHHo# obnac-
TH 3HAHHWI, OPUEHTUPOBAHHBINX Ha pelleHHe 3a1ay Mo ofpeaesieH-
HBIM nipobaemam. Hanpumep, ®optpan 6611 paspabotaH wis Ma-
TEMaTUUYECKUX M TeXHHUYECKHUX pacueToB, Koboa — ans aeicTBui
¢ 5KOHOMMueckoit nHdopMmaLmeil. '

Hpozpamma (MCXOAHBIA KOL) — YMOPSLOYEHHBIH CIIUCOK KOMAHI (MHCT-
PYKUMI, BKJIIOYAOIUMX OMEpPaTopbl M NapamMeTpbl), 3aNUCaHHBIX
Ha f3bIKE MPOrpaMMMPOBaHMS, [Jis1 YNPAaBJEHUS KOMIIBIOTEPOM
VTN pelIeHUs] 3aday.

Ipoepamma-xomnaexc — nporpaMMa, COCTOsILLAs M3 ABYX U Oosee KOM-
MOHEHTOB U (WUIM) KOMIUIEKCOB, BBHIMOJNHSIOUINX B3aMMOCBA3AH-
Hble DYHKUMHM, W NPUMEHsSeMasi CaMOCTOSTENbHO WIH B COCTaBe
JIPYTOTo KOMILIeKca.

Hpoepamma-xomnonenm — nporpamMma, paccMmaTrpubaceMas Kak €IUHOEC
LIENOEC, BBINMONHAKOLIAA 3aKOHYEHHYIO (byHKU.M}O, W NpuMeHACMaa
CaMOCTOATEbHO HJIM B COCTABE KOMILIEKCA.

Ilpoepamma auneiinoli cmpyxmypbl — TIOCIAENOBATENBHOCTL BhIMNOAHSE-
MbIX APYT 3a APYrOM OIepaToOpOB, @ TakKe HEOOXOOMMbIX Cyxeb-
HBbIX CJIOB U KOMMEHTAPHUEB, 3alMCaHHbLIX Ha A3bIKE MPOrpaMMu-
poBaHus.
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Ilpozpamma  pazeemsasnrowelica cmpykmypvt — . TOCTIEAOBATENBHOCTh
NPEANOXEHUN, 3aMMCAHHBIX Ha SI3bIKE NPOTrpaMMHPOBAHMA, Tpe-
NYCMATPUBAIOLUIMX BBIOOP OJHOr0 M3 HECKOJbKHUX MOCIEAOBATEb-
HOCTEIl onepaTopoB (BETBeil) B 3aBHUCMMOCTH OT HEKOTOPDLIX YC-
JIOBUH. ‘

IIpozpamma yurauneckoli cmpykmypsbt — TOCIIEAOBATEIBHOCTD MPEAIoXe-
HMM, 3aNMMCAHHbIX HA SI3bIKE MPOTPAMMUPOBAHUS, MOPSAOK CAEH0-
BaHMSI KOTOPbIX TO3BOJSIET MHOTOKPATHO BLIYMCAATH IPYMNy one-
paToOpOB NMpPH OJHOBPEMEHHOM M3MEHEHHH ONHOIO MJIM HECKOJb-
KHUX MapameTpoB.

Ipoepammuposanue — npouecc ONUCaHUsA 1OCAEIOBATENBHOCTH AEHCT-
BMH pellieHus 3aauyy CPejicTBaMU KOHKPETHOrO S3bIKa MporpaM-
MHUPOBAaHUS U OOPMJIEHHUE PE3yNbTaTOB OMUCAHUA B BMIE MpPO-
rpaMMmbl. Ecnu paHplile NporpaMMUMpoBaHUE CBOAWIOCH K HaMuca-
HUIO KOIa, TO TEMeph OHO BKIIOUAET cOOp M aHaaIn3 TpeGOBaHUIA,
NPOEKTUPOBAHME, KOAMPOBAHWE, MM3aiH, AOKYMEHTHUPOBaHME,
pealM3aluIo, YNpaBjleHUe U3MEHEHUS MM, TECTUPOBaHUE, a TaKXe
MEHEIXMEHT (yrpasiieHueckuit Mmexanuam). Y caM npouecc noay-
Yu Ha3BaHMe 00Jee COOTBETCTBYIOIlEe €ro CyTM — paspaboTka
MMPOTPaMMHOTO OBecrieueHusl.

Ilpozpammucm — yenosex CoO CMEUMATbHOM MOArOTOBKOM (CHELMAIUCT)
B 00J1aCTH MPOTPaMMHUPOBAHUS, YMEIOLLIMI MPUMEHSITh MOJYYEH-
Hble 3HAHHUS ISl CO3IaHUS TIPOTPAMM.

IIpoepammnoe obecnewenne ACY — unepapXuuecKuil LIEJIEBOI KOMIUIEKC
IporpamMM /i peanusauuu ueneit v 3agay ACY, a takxe obecrne-
yeHUs1 paboThl € TEXHUYECKUX CPEACTB.

Ilpoepammuoe obecnevenue 0an BT u AC — COBOKYITHOCTb NpPOTrpamMMm M
HeoOXOOMMOM JOKYMEHTAUMK [/1s1 obecrieyeHusi paboThl KOM-
IieKca TEXHUYECKUX CPEACTB M peanu3auuu leied v 3agau AC
pasiauMyHoro HanpapiaeHusa. I1O TecHO ¢cBA3aHO ¢ MaTEMATUYECKUM
obecneyeHueM (MO) u cocTapsisieTcs Ha ero 6ase.

IlIpozpammnoe ynpacaenue xomnsiomepom — obecrniedeHUe (HPYHKUHUOHH-
poBaHMs DBM u peluenus 3anay Ha HeM C MOMOLLBIO [IPOTPAMM,
HanucaHHBIX Ha CMelUalbHOM KOMaHAHOM fA3BIKE,

Ilpoepammmuste doxkymenme: — [OKYMEHTbHI, cOlepXaluue CBEASHUS, He-
obxonuMmele sl pa3pabOTKM, M3rOTOBNEHHUA, COTMPOBOXISHUS U
3KCIMJIyaTalluM NporpamMmu.
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Ilpoepammusie 3axaa0Kky — TIPOFPAMMBI-LUNUOHBL, KOTOPbIE MOFYT BHO-

- CHTb  TIDOM3BOJ/IbHBIE MCKAXEHMs B KOIbl MPOrPaMm, NePEHOCUTH

HHbOPMALIMIO U3 OIHUX obnacreit mMaMsaTU B. APYTHE, WUCKaXartb
BbIBOJMMYIO Ha BHELLIHME YCTPOMCTBA MHMDOPMALIMIO.

II0 (npozpammusviii npodykm) — «HaGoOp KOMIBLIOTEPHBIX NPOrpaMm,
Mpolenyp M, BO3MOXHO, CBSI3aHHOM C HMMMU IOKYMEHTaLHUHU U
NaHHBIX». JTO ONpeAeSieHHE, NaHHOE B MEXIYHAPOJHOM CTaHAAp-
. te 1ISO/1EC 12207:1995.

Ilpogheccuonaavnoé npozpammuposanue — NEATEAbHOCTb, HAIpaBieHHas
Ha T0J1yYeHHE PEabHOTO MIPOrPaMMHOTO MPOAYKTA.

Pegusopst — aHTHBUpYCHBIE nporpamMmbl (Hanpumep, Adinf u np.) noa-
CUMTHIBAIOIIME KOHTPOMBHbIE CyMMbl (DaitjloB, COXPaHSIOLUIME 3TH
CyMMBbI, AJTMHB GaitfoB, JaThl KX U3MEHEHMI M Ap. B aHTUBUpPYC-
HOW Gaze AaHHLIX. [Ipn HOBOM 3amnycke gaHHble 0a3bl CBEPSIIOTCS
C peaJbHbIMM, PACXOXAECHUs] OOHAPYXUBAIOTCS KakK BUPYC.

Pedaxmupyrowue npoepammer — T1pOrpaMMbl, MPeLOCTaBAsIIOLINE Pa3-
AUYHDBIE BO3MOXHOCTM ISl U3MEHEHUN B TEKCT€ UCXOAHON mpo-
rpamMmsl.

Pedaxmop ceaseii — nporpamma, BbIIOJNHSAIOWIAA MOAKIIOYeHWE (BCTaB-
KY) K OOBbEKTHOMY KOAy (OTKOMIIMIMPOBAHHOMN MpOrpaMme) HeoO-
XOOUMbIX Tpouenyp M GyHKUMHA M3 OUONMOTEKM CTaHAAPTHBIX
NOANPOrpaMm.

Peaauuonnan modeav B/] (relation — OTHOLUEHME) — MOIAENb ONMUCAHMS
00BEKTOB, BXOISUIMX B MPEIMETHYIO 00JacTh KaK COBOKYITHOCTH
B3aUMOCBSI3aHHbIX aTpUOYTOB, T. €. CBOMCTB, HAXOASILIMXCSL B OT-
HOLUEHUSX, ITOCTPOEHHBIX IO MPUHUMIY «OIMH KO MHOTMM», Pe-
nsauviodHas Bl npeacraBnsieTcsl yaille BCEro B BUAE B3aWMOCBSI-
3aHHbIX TAbAMLL.

Cemanmuxa asvika npocpammupoéanus — CUCTEMa rpasusl OAHO3HAYHO-
IO TOJAKOBAHUSA OTACJ/IBHLIX A3LIKOBLIX KOHCTpYKU.Vlﬁ, no3BoJsIO-
LINX BOCIIPOMU3BECTHU BbINMOJHEHUE NpoLECCa O6pa6OTKM OaHHbIX.

Cemeeana moodeav BJ] — monenb onucaHust OObEKTOB, BXOASILIMX B NPei-
METHYI0 00/1acTh KaK COBOKYMHOCTHM B3aMMOCBSI3aHHbIX 0OBEKTOB
M ux atpubyros (cBoitcTB). OTHOUIEHMSI MOCTPOEHBI MO NPUHLIUMY
«MHOT¥€ KO MHOTHM» U «<MHOTHE K OILHOMY».

Cu — YHUBepCalbHbIl AI3bIK MPOrPaMMUPOBaHUs BbICOKOIO YPOBHSI, KO-
TOpPLIM Jaj] Hayajio 1ejaoi cepun sisblkos (Cu ¢ knaccamu, C++,



200 Troccapuii

Objective-C, C-talk, Complet C) u cuctem (C++Builder, Visual
C++) nporpammuposanus.

Cunmarcuc A3via npozpammuposanus — CUCTEMA MPABMI, ONpENESIO-
KX OONMYCTUMBIE KOHCTPYKLUMM $I3bIKA MPOrpaMMHMpOBAaHUSL M3
OykB andasura.

Cucmema asmomamuuecrozo ynpaéaenus (CAY) — cucrema, B KOTOPOIi
YIPaBIeHUE TTIOTHOCTBIO BBIMIOJHAIOT TEXHHYECKUE CPEACTBA, 6e3
HETOCPEICTBEHHOIO YYACTHUA UEJIOBEKA B 3TOM TpOLIECCe.

Cucmema xomano ucnoanumean (CKH) — COBOKYMHOCTb KOMaHZ, KO-
HEUHBIN repedcHb AOCTYNHBIX MOHUMAHMIO yKazaHuil,

Cucmema npospammuposanus — VHTErPUPOBaHHAs cpeda, MpPeAHA3HAa-
YeHHast 1111 aBTOMAaTU3alKy Npoliecca NMporpaMMUPOBaHHUs, KOTO-
pasi COLEPXKHUT TPAaHCAATOPHl AITOPUTMMUUECKHUX A3BIKOB BbICOKOIO
VPOBHSI U MHCTPYMEHTAIbHYIO TNMPOTPAMMHYIO OGONIOUKY, BKIIO-
YAOUYI0 pPEeNakTOp TeKCTOB MporpaMm, GUOAMOTEKH MOAE3HBIX
CTaHIAPTHBIX NPOTpaMM, OTJIAOUYMKM WU IPYIME BCIIOMOTATEbHBIE
MPOTPAMMBI.

Cucmema ynpagaenun 6azamu danuwx (CYEI) — COBOKYNHOCTb METO-
LIOB, SI3bIKOBBIX W MPOrpaMMHBIX CPEACTB, MPeaHa3sHaAUeHHbIX Ang
CO3AaHMs, BeIeHHs1 M Ucnonb3osadusl B/l MHOrMMHM moJib3oBaTe-
aaMu. CYB nmo3BoastioT ¢o3AaBaTh ¥ XPaHUTh BOJLLINE MACCHBbI
JIAHHbIX U MAHUTTYTUPOBATL HMH. ’

Cucmemnoe IO — KOMMIEKC MPOrpamMM, BLIMOJHSIOWMX (PYHKIIMH Op-
raHU3alMKM BCEX 4acTel KOMIbIOTepa M MOAKIIOYEHHBIX K HEMY
BHEIIHMX YCTPOMCTB, YPaBACHUS HMH.

Cucmemmnoe npocpammuposanue — pazpaborka cpeacTs cucremuoro 10
W CHCTEM MPOTrpaMMHUPOBAHUS.

Credosanue — 6a30BbII1 ANTOPUTMHYECKMI 3JIEMEHT, TO3BOAAIOLIMIA
CTPOUTD JIMHEHHBIE CTPYKTYPHI.

Conpsomcdenue — aHanu3 paboThl MPOrpamMMbl MO pe3ysabTaTaM MpoOU3-
BOACTBEHHBIX MCMBITAHUI1 ¢ HaBopamMu peasibHbIX AAHHbIX, 00y4e-
HUe 3aKazuuka paborte ¢ nporpaMMoM, KOHCYAbTAUMU M yCTpaHe-
HUe OLIMOOK, BHISBJIEHHbIX B IpoLecce MPOM3BOACTBEHHOH 3KC-
njlyaTtaluy rnporpaMmabl.

Cneuugurauus — nporpaMMHbiit JOKYMEHT, coaepXaulMil cocTas U Ha-
3HAUEHMWE NpPOorpamMM U AOKYMEHTallMK K HUM.
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Cmandapm — HOPMATUBHBIA IOKYMEHT, B, KOTOPOM YCTaHOBJEHbI s
BCEOOLIET0 MCIONbL30BAHHS OOLUME IPUHLIMIbI, NPaBMIa, Xapak-
TEPUCTUKHM, KACAIOLIMECH DPa3NMUHbIX BUAOB HCATENBHOCTH M X
pe3ynbTaToB.

Cmandapmuzauusa — [eATENbHOCTb MO Pa3paboOTKE U YCTAHOBAEHMUIO KaK
06s3aTeNbHBIX, TAK U PEKOMEHIYEMBIX IS BBIMOJHEHUS TpeboBa-
HUM, HOPM, ITPaBK/, XapaKTEPUCTUK TOBAPOB HAUIEXKALLErO Kaye-
CTBa, NTPUEMAEMOM LUeHbI, KOMGMOPTHBIX U 0E30MaCHbIX.

Cmandapmusie npoepammest — oOLIEYNIOTPEOUTENIbHBIE TIPOTPaMMBl, Pa3-
pabotaHHble B coorBetcTBUM ¢ TOCT. MIXx MOXHO BKIIOYaTh B CO-
CTaB MaKeTa NPUKIAAHbIX NPOrPaMM Ui PELIEHUs Pa3HbIX 3a1ay.
BuGinoreky craHaapTHBIX Nporpamm GHOpMUPYIOTCS: ¥ COAEPXKAT-
Csl HA MAarHUTHBIX HOCUTENSIX MOJ OMNpe/eJeHHbIMU UMEHaMU.

Cmpyxmypa — OINpefeieHHbI NopsiioK 00beiNHEHUS DJIEMEHTOB, CO-
CTABJIAIOUIMX CUCTEMY, 3TO MHOXECTBO CBS3CH MEXIy 3JEMEHTa-
MU CHUCTEMBI.

Cmpyxkmypa npo2pammer —— COCTaB pa3fefon APOrpaMMbl U MOPSIACK MX
CleJ0BaHUs ¥ B3auMocBs3ei. Kak npaBuio, mporpamMma BKaova-
€T 3ar00BOK, OMUCAHUWE NAHHbLIX, HAYAlI0 NPOTPaMMbl, ONEPATO-
phbl, KOHELl MPOrpamMMmbl.

CmpyxmypHoe npozpammuposanue — TNO3TANHOE HUCXOAsIlIEE NPOrpaM-
MMpPOBAHHWE C MCMOJb3OBAHUEM YIPABISIOIINX CTPYKTYp ClIEN0OBa-
HUsA, BETBJIEHUS U UMKIA JJISI peLeHHs] DJIEMEHTAPHbIX PYHKLIMO-
HaJIbHBIX TOA33/aY.

Cmpyxmyphote cxempt — CNeUManbHblil rpaduyeckuil S3bIK OMUCAHUS
anroputMoB. CxeMa — OpUEHTUPOBAHHBIM rpad, cTpenkammu (Min
JIMHUAMH) YKa3bIBAlOWMN MOPSNOK HCNOJHEHUS! KOMAaHA anro-
pUTMa, a BepUIMHBI (COOBITHSI) Takoro rpada NpeacTaBleHbl reo-
METPUUYECKUMHU DUTYpaMH, KOTOPbIE HA3bIBAIOTCH CUMBOJIAMM.

Cuenapuii — TJlaH BbIMONHEHWs padOTbl TNpYU PELISHWUM 33a4U Ha
DBM. ‘

Texcmoewiii pedaxmop — ynOOHOE BCTPOEHHOE CPEACTBO CO3JaHU W pe-
JAaKTUpOBaHus TekcToB nporpamMMm. OKHO pegakTopa B MHCTpY-
MEHTANbHOM cpele NMPOrpaMMUpOBaHMS MPEIHA3HAYEHO /151 BBO-
[1a U KOPPEKUMM TEKCTa MPOrpaMm.

Tecmuposanue (eepugpuxauus) — TNPOBEPKA NPABUIBHOCTH (KOPPEKTHO-
cTH) palOoTEl NPOrpamMMbl.
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Texnoaooua OLE (Object Linking and Embedding) — TexHonorua csisbi-
BaHUsSI U BHeAPEHHs OOBEKTOB, MO3BOJSAIOLIAS MEPEHOCUTL (BHeE-
ApATb) M3 OfHUX B Apyrue daitnpl MHbOPMaLMIO pa3iMYHOro
BUIA, cO3llaBasl CBSI3AHHBIE COCTaBHble OHOKYMeHTHl ((aiiabl), co-
JlepXalllue COBOKYNMHOCTh 3TOH MH(pOpMaLnH.

‘Texnoaoeusn Two Ways Tools — TeXHONOrUA, B KOTOPOI MPH pasMeLeHIH
WIH U3MEHEHMM KOMIIOHEeHTa B (OpMe OKHa CHCTEMbI NpoOrpam-
MUPOBaHHs. COOTBETCTBYIOLLUII TIPOrpaMMHBIft Ko OydoeT aBToMa-
THYECKU JOMOJHEH WM U3MEHEH, 1 HA0DOPOT.

Tun dannbix — onpenensercs TUIIOM 3HAYEHUIH, KOTODBIE MOTYT IPUHM-
MaThb JaHHbIe OOBEKTbl (KOHCTAHTHI, IIEPEMEHHbBIE, BHIPAXEHUS), U
MHOXECTBOM JONYCTMMBIX OTIEpPalvii Hal HUMM.

Tun nepemennoli — onpenensieT, Kakoe 3HAUEHWE MOXET NPUHUMATD Me-
pEMEHHAs M Kakue OrNepailMy Hal 3TOH NepeMEeHHONH BO3MOXHBL.
HaubGonee npocTble TUMBL Liejable yncna (integer), 4ucia ¢ apob-
HOM 4YacTbi) — BELUECTBEHHbIN (real), OyKBbl, CHMBOJBI — CUM-
BOJIBHBINA (char) u ap.

Tpancaupyrowue npozpammpt (TpaHCNATOPB) — CIleUMANbHbIE TIPOrpaM-
Mbl, ITO3BOJISTIOLINE TTOTYYUTh M3 HMCXOAHON OBBEKTHYIO Mporpam-
My. OHM OCYILECTB/SIIOT ABTOMATHYECKUI [MEPeBOA MPOrpamm ¢
SI3bIKa BBICOKOTO YDOBHSI B MNOC/E10BATENbHOCTL MALUMHHBIX KO-
MaHI. MMeeTcs nBa BUaa TPaHCAUPYIOILUMUX MPOrPaMM:. KOMITHIA-
TOPbl U MHTEPTIPETATOPHI.

Ypoeens asvika npoepammuposanus — ypoBeHb aGCTPAKUMM, HAa KOTOPOM
dopMupyeTcs 3aaa4a U npoueccs! 06paboTKM AaHHbIX B PEATBHOM
ycTpoiicTBe (npoueccope). BbiiensiioT si3blKM HU3KOIO YPOBHS,
KOTOpbIE TOHVWMAET PEeaNbHbIN npoueccop (MAUIMHHbBIE U MallU-
HOOPUEHTUPOBAHHBIE) U BHICOKOTO YPOBHSI, KOTOpPHIE INOHUMAET
YeJI0BEK M TUIIOTETMUECKMI Mpoueccop, M TpedyIoIlMe TPaHCIA-
UMM Ha MAWIMHHBIA A3bIK: NPOOIEMHO-OPUEHTUPOBAHHbIE, YHU-
BEPCATBHBIE, IPOEKTUPOBAHHUS NIPOTPaMM U Ip.

Ymusuma — cucremHass nporpamMma BCIIOMOrateJbHOIO Ha3Ha4yeHMsl
(HanpuMmep, pe3epBUPOBaHUsl (KOMUPOBAHMUS), apXMBaToOp, PYCH-
(pukarop, ONTUMU3AUMHU AMCKOB, IUHAMUYECKOTO CXAaTHsI AUCKOB,
OrpaHUYEHUsT A0CTYyna v Jp.).

Daiin — 5TO UMEHOBAHHAs COBOKYITHOCTb JAMHbIX, XpPAHHMAsl B NaMATH
IBM. TlonHoe mMmsa ¢aiina ykasbiBaer Hambojee TOYHOE (YHM-
KajibHOe) 0D03HaueHKe, BKIIOYaloniee WHPOPMaLIMIO O Ero MecTo-

HAXOXACHUHU (OUCK, LETIOUKY KaTanoros, uMs ¢aiina ¢ pacipe-
HUEM).

Daiinoéan nepemennas — CHELUMATBLHO BBOAWMBINM ykasatenb aina
BHYTPH MPOrpPamMMBl.

Dopmpan (Fortran — Formula Translation) — nepBblif A3bIK MpOrpaM-
" MUPOBaHMsI BBICOKOIO YypPOBHS.

TTuka — 6a30Bblii AITOPUTMUYECKUH 3MEMEHT, MO3BOJSIIOLIUIN CTPOMTH
CTPYKTYPbl MHOIOKPATHOIO NMOBTOPEHUS.

Illucpposanue — npouecc npeoOpa3oBaHMsl OTKPHITOTO TEKCTA € UEbIO
caejaTh HEMOHATHBIM €ro CMBbICH IS MOCTOPOHHMX. Pasnuyalor
wrgpbl 3aMeHbl (3aMeHsETCA Kaxnaasi OykBa OTKPBITOTO TEKCTA Ha
CMMBOR WIMPPOBAHHOIO TEKCTa) M WNGPbl NEPeCTAaHOBKK (MEHsI-
€TCA MOPSIAOK CIAcN0BaHus OyKB).

Dxcnepmuan cucmema — CUCTEMA UCKYCCTBEHHOrO WHTEJUIEKTA (Mpo-
rpaMMHO-anmnapaTHblil  KOMMJEKC), pa3paboTaHHass Ha OCHOBE
CneLHANbHbIX 3HAHWI 3KCMepTOB 00 onpenefleHHON npeAMeTHOM
obnactu (uudopMaTuke, MarTeMaTvKe, MEIUUUHE, TEONOTUM
UT A.).

Soik  eunepmexcmoeoii  pasmemxu (HTML — Hiper-Text Markup
Language) — s3bIK 1nsa nporpaMMuposanust Bo BcemupHo# nay-
TUHe — WWW (Word Wide Web), s3bik Isi HanuMcaHus mpo-
rpaMmHoro koza Web-ctpanuu. OcHosy HTML npencrabnser
OOBIYHBINM TEKCT, B KOTOPbIM BCTABAANOTCS YNPaBASIOLIME CUMBO-
Abl (T31H).

Ssoix onucanua cuenapues — 10OABMA TIAKeTHbIX (aitios, mogoGeH Mak-
pocaM, B KOTOPbIX 00beAMHEHBl OTAEAbHbIE KOMAHbl, YIIPaBsiio-
Live OMeEPAaUMOHHON Cpeloil B COOTBETCTBUU CO CIIMCKOM, KOTO-
pblil ¥ ABASIETCS NporpaMMoit. S3blK NpeaHa3HaveH Ls CBS3blBa-
HUSI PA3AMYHBIX KOMIMOHEHTOB U MPUIOXKEHWH LPYT C ApYrom, Uis
KOMOGUHUPOB&HMS KOMITOHEHTOB, HABOP KOTOPLIX CO3/aeTCs 3apa-
Hee Tipu nomoluu rpaduueckoro uHTepderca Nnoap30BaTess,
Internet uny MHGpPAcTpyKTYpsl paspaboTKKu M TEXHOJOIMU CUEHA-
pues. Hanpumep siabiku Perl, Tcl, Active X, Java u ap.

S3bix npozpammuposanus — COBOKYITHOCTh OCHOBHBIX CMMBOJIOB UM fpa-
BUJI COCTABJIEHUS U3 HMX CMbICJIOBbIX KOHCTPYKUMiA. S3bIK npo-
rpaMMUpOBaHMus UMeeT aidaBUT, TPaMMAaTHKY, JEKCUKY (cioBap-
"HBIH 3anac), CUHTaKCUC (MOPANOK C/IE0BAaHWs KOMIIOHEHT) U Cce-

~
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MaHTUKY (conepxaHue). DTo (opManbHBI #A3BIK, CHEHMANBHO
CO3[1aBaeMbIH ISl OOLICHMS YEIOBEKA ¢ KOMMBLIOTEPOM.

M3k npoexmuposanus npoepamm (CUCTEMAa BU3YATBLHOTO MPOrpaMMEUpO-

H3vix

BaHNs) — SI3bIK CAMOTO BBICOKOTO B HACTOSILLIEE BpEMsl YPOBHS a6-
CTpaKluy, obnalalolni cpedCTBaMH BU3YABLHOTO ITPOEKTUPOBA-
HUs. DTO SI3bIK ONMCAHUA 3aJay, a HE ONMCaHMs Tpolecca obpa-
0oTkM naHnbiX. Kak MNpaBuio, B OCHOBE TaKMX CHUCTEM JIEXAT
pas3BuUThie SI3bIKM MEHee BBbICOKOro ypoBHsi. Harnpumep, CUCTEMBI
Visual Basic, Delphi, C++Builder, Visual C++, 6a3upyloTcsi cooT-
BETCTBEHHO Ha sA3bIKax Basic, Object Pascal u C++. OHM MMelOT
UHTErpupoOBaHHYIO cpeny paspaborkn (IDE — Integrated
Development Environment), BKJIIOYaIOUYIO TEKCTOBLIM PEAAKTOP,
KOHCTPYKTOp ¢OpM M Habop APYrHx MHCTPYMEHTOB, MO3BOJSIO-
WHUX 3HA4YUTENBHO COKpaTuTh 00beM paboT Mo CO3ZaHMKIO Mpo-
IPAMMHBIX IPOAYKTOB.

cmpykmypupoeannbix  3anpocoé (SQL — Structured Query
Language) — HenpoueaypHBIH S3bIK BbICOKOrO ypoBHaA. Ilpen-
craBisaer coboOil CyOBS3bIK, MCITONb3YEMBbI INsT cO3MaHUsl UHTEp-
deiica BJl. Peanusopan B nonynsgpueix CYBJI. Cran cranmapr-
HbIM $13BIKOM 3ampocoB B bJI. Bkiwouaer B cebs: SIOJL — s3blK
ONMUCAHMSA JaHHbIX, AY] — sa3bIk ynpaBieHHst gaHHbIMuU, SAMJ —
SI3pIK MAHUMYAUPOBaHUS JaHHbIMM. B 1992 r. oGbsisnen mMexny-
HAPOIHBIM CTAHIAPTOM.

CASE-mexuoaocua — (CASE — Computer Aided Software Enginee-

ring) — TeXHOMOIrMUs co3naHus M conpoBoxaeHud [10 paznuynbIx
CHCTEM,
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